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ABSTRACT
Disposable Versus Reusable ware: Cost Evaluation Model Development
by_
Ravi Pandit
The ever growing problem of solid waste, stricter environmental regulations,
diminishing landfill space and escalating recycling costs have forced the foodservice
operations using disposable ware to find economical alternatives to the solid waste
generated. A computerized model was developed that enables foodservice operators to
evaluate the cost differences between the use of disposable ware and reusable ware and
further make a decision as to which ware is suitable, economically and environmentally,
for their operation. The cost evaluation model was based on the 1969 Laventhol &
Horwath model developed for the Permanent Ware Institute Chicago, Illinois.
The model consists of three components: 1) The cost evaluation model
(Spreadsheet), 2) The questionnaire, and 3) The user manual. The model was developed
in four phases: 1) Identification and modification of key variables, 2) Spreadsheet design
and development, 3) Questionnaire design and development and 4) User manual design
and development. Default values and measures for the variables were established on the
basis of the data from the foodservice operations, utility companies, refuse disposable
agencies and foodservice machinery and equipment manufacturers. The spreadsheet
program was computerized using Lotus 1-2-3 and later compiled with the Baler compiler
to enhance the versatility and compatibility of the spreadsheet program. The validity and
the accuracy of the final evaluations are directly dependent on how valid and accurate the
data entered in the worksheet. To facilitate valid and accurate data collection the
questionnaire was designed with self-explanatory instructions and appropriate default
values as suggested if the respondent has difficulty in gathering the data. A user manual
was developed to help the operators of the program to input data with ease and accuracy.
The model was tested by analyzing data from a commercial and a non commercial
operation.
The model will be used by the Foodservice Coalition for Better Environment
(FCBE) to assist the foodservice operators in evaluating the cost differences between
disposableware and reusable ware. On the basis of this evaluation they can decide which
service ware would be appropriate for their operation.
Key Terms: Disposable ware, Reusable ware, Landfill, Solid waste, Spreadsheet.
13. WATER - COST PER 1000 GALLONS
If the water cost is not given by the respondent, the default value of $1 .59000 will appear
in the column. Type the water cost from question no. 13 to replace the default value.
DISPOSABLE REUSABLE
WARE WARE
WATER COSTS PER 1000 GALLONS N/A $1.5900
14. SEWAGE - CHARGE PER 1000 GALLONS
If the sewage cost is not given, the default value of $1. 15000 will appear in this column.
You can replace this amount by typing the actual cost provided in
question no. 14.
DISPOSABLE REUSABLE
WARE WARE
SEWAGE COST PER 1000 GALLONS N/A $1.15000
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Chapter I
INTRODUCTION
Like quality control and the globalization of business, the environmental
movement is now a fact of corporate life. A serious challenge confronts the US in the
1990's - appropriate disposal of the 160 million tons of waste that are emitted annually
into municipal solid waste streams to be buried, burned or recycled (Coddington,1990).
It is estimated that, over 50% of all existing landfills will reach capacity within eight
years. Facing strict regulations on foodservice disposables and decreasing landfill space,
food service operations are looking at alternatives to reduce the amount of waste created
with cost effective solutions (Shaw, 1990). One of the alternatives to be looked at by
foodservice organizations which use disposable ware is to convert it to reusable ware.
This study was conducted to develop a software program using an econometric model to
do a cost comparison analysis of disposable ware versus reusable ware.
Many forces today point to the need for a systematic approach to cost comparison
analysis. This analysis includes evaluation of the financial ramifications of an expenditure
along with a look at how sensitive a selected alternative is to changes in key variables.
The economic analysis of the tangible factors is a reasonably standard procedure easily
implemented on a spreadsheet (Graff, 1989).
The cost of developing a spreadsheet software system also needs to be considered
and evaluated. To get the most out of a cost-comparison analysis for a new information
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system, one needs to balance numerical data with qualitative considerations. A system
that appears to be inexpensive will not necessarily be so in the future. It is important to
weigh both initial expenses and costs that will arise during the system's life cycle
(^011106^1989).
A simple and economic model was developed, taking into consideration the initial
expenses and the costs of this model's life cycle. The program consists of three major
components:
A. The cost evaluation program (Spreadsheet)
B. The questionnaire
C. The User manual.
The worksheet was designed using the Lotus 1-2-3 software and compiled with
the Baler software program to facilitate the compatibility of the program on IBM or IBM
compatibles with DOS (Disk Operating System).
A questionnaire the data collection tool was designed to get information about key
variables. A user manual was developed for easy input of data and operation without the
necessecity of any specialized training.
Background
As requested originally by EcoLab Inc.and later turned over to The Food Service
Coalition for a Better Environment, a simple cost comparison model based on the
"Preliminary Ware Handling Cost Evaluation
Form" developed by Laventhol Krekstein
Horwath & Horwath was modified, so that it could be run on a PC by a foodservice
operator without specialized training. The Laventhol & Horwath model needed to be
simplified and updated by identifying the key variables and by determining appropriate
default values. The cost evaluation model would be in a generalized format and based
on mathematical calculations and default values.
The Laventhol & Horwath model was designed to evaluate data from elementary school
cafeterias and had its limitations in applications to commercial foodservice operations.
Problem statement
How can the foodservice operations reduce solid waste generated by the use of
disposable ware? and How can the environmental problem of solid waste be approached
economically?
Purpose of the study
The purpose of the study was to develop a computerized model that would enable
foodservice operators to evaluate the cost differences between the use of disposable ware
and reusable ware in all types of operations. Based on reliable and valid input data
supplied by a foodservice operator, the program would provide a costs comparison
analysis to assist decision making for possible conversion from disposable ware use.
Significance
Econometric and regression models have been and are being used as successful
tools in evaluating costs by accountants and professionals in the manufacturing industry.
Thesemodels and programs are complex and need professional expertise to operate. The
foodservice industry has been an ever growing and an ever expanding industry. It is also
subject to strict regulations because of the environmental impacts it creates through the
waste it generates. One of the major factors contributing to the volume of solid waste
generated is the use of disposable ware by many foodservice operations. The industry
is looking for alternatives to reduce solid waste, because of the strict government
regulations, social pressures, decreasing landfill space and high costs of recycling. A
software program using spreadsheet applications would help foodservice operations make
realistic cost comparisons when choosing between the use of disposableware and reusable
ware. As stated above, econometric and regression models for cost comparison analysis
are used and developed in different fields but none so far have been developed to evaluate
cost for foodservice operations to analyze the use of disposable versus reusable ware.
This study is of great significance to the foodservice operators and other industries
dealing in reusable ware. The results of this study will provide a simple tool, to the
decision makers in the foodservice industry, in the form of a software program to be used
with minimum expertise on a PC. This model includes all the key variables and
appropriate default values based on national averages, thus keeping the errors in the final
analysis to a minimum and helping the decision making process to be fast and accurate.
Scope and Limitations
The cost evaluation model will help foodservice operators to evaluate the cost
differences between the use of disposable and reusable ware. On the basis of this
evaluation, they would be able to decide which ware is suitable for their operation.
The limitations of this model are:
l.The social costs are not taken into consideration.
2.The cost comparison is limited to disposable and reusable ware.
3.The model does not other alternative service wares made of
biodegradable and recyclable material.
4.The compatibility of the software to different PC programs other than
Lotus 1-2-3.
5.The study does not evaluate or suggest any other alternative computer
systems other than the one used in this study.
Assumptions
The basic assumption of this study was that, the model would compute the costs,
of using disposable and reusable ware so that they could be easily compared and
evaluated. The major cost areas affected by the conversion from disposable to reusable
ware would be: labor costs, machinery and equipment costs, refuse disposal costs and the
original cost of disposable and reusable ware.
With an easy to operate model, that does not require specialized ttaining,
foodservice operators would be able to get comparative costs in order make the decision
making process swift and accurate. Key variables identified in the model would be easy
to modify if the program needed to be revised or updated. The final cost evaluations
from this model would reflect a significant reduction in refuse disposal costs by using
reusable ware.
Chapter II
LITERATURE REVEEW
Environmental issues and regulations, software design and development,
questionnaire design and user - manual development are discussed in this section.
Environmental Issues and Regulations
Although many environmental issues affect restaurants, solid waste is one of their
biggest concern. The United States produced 227 million tons of garbage in 1987. For
much of its history the US has preferred eliminating waste after it was created over
working to eliminate it before it comes into existence. While recycling is popular in most
parts of the country, it is not yet profitable, even for such specialty companies as Reuter
Inc. (Recycling company). In the future we will be seeing stronger management
guidelines, including adapting a uniform national garbage disposal fee and imposing strict
limits on illegal dumping (Kindle, 1988). With each person in the US generating an
average of 1 ,000 pounds of trash a year, landfills are filling up and cities are seeking new
solutions for waste removal (Brooks/Watzmanj 1986). Approximately 8,000
municipalities and private trash haulers pick up our country's garbage. At present,
private companies serve around 60% of all households and remove more than 90% of the
nations commercial refuse. Most of this waste is deposited in landfills (Scarpa, 1990).
The Environmental Protection Agency (EPA) is taking proposed environmental
regulations public earlier than it used to and there is a gradual move away from strict
regulations to rules that let companies develop potentially cheaper solutions. According
to the EPA, the waste stream consisted of several major components. The total amount
is 157.7 million tons, out of which the food waste is 7.9% and the major elements which
contribute to the volume are different packaging materials such as plastic and paper etc.
(See Figure 1.). According to the study conducted by the Wall Street Journal (January
1991) on the major sources of waste by fast food restaurants, the food wastes were 34%
of the total solid waste, where as 66% of the waste included the packaging, disposable
ware and other wastes (See Figure 2.)
Top chief executive officers like Dow's Frank Popoff and Du Pont's Edgar
Woolard have been taking the
"environment"
on the road recently, urging broad industry
initiatives. Cynics may dismiss this as a belated attempt to win sympathy from an
aroused public, but there seems to be a major change in corporate attitudes about the
environment. President Bush's proposed Clean Air Act (1989), for example, gives
companies the flexibility to either buy pollution rights or put in tighter controls.
Increasingly the corporate emphasis is on minimizing waste rather than treating it. This
is a philosophical change triggered in large part by rising landfill costs. A major positive
effect of these initiatives is that many efforts to save the environment also save companies
hard cash. (Swiolop/Barrett,1990). Forty states have recycling laws. A handful have
banned specific products, others have implemented deposit-refund systems. The federal
government is likely to soon begin drafting new solid-waste regulations. At the same
time, policies to facilitate disposal will be ignored or even undermined with regulations
restricting the interstate transfer of solid waste.
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Figure 1. PERCENT SOLID WASTE OF TOTAL GARBAGE
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Figure 2. MAJOR SOURCES OF WASTE
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Yet these regulations seem to be ill-conceived. Recycling is only a partial solution to
the solid waste problem. The basic objective is to pursue the efficient use of all resources
(Scarlett,1991).
Recycling has been one of the solutions to reduce the amount of trash generated.
The boost in recycling has come from controversies over municipal waste incineration,
shrinking landfill space and rising landfill costs, and tightening environmental regulations
(Basta^ 1987). At present, most recycling is done on a modest scale and the benefit it
brings to the environment is less than the economic cost of turning waste into something
useful. The cost of recycling is decided by the cost of collection and the market for
which it is collected. Without a market for reusable materials, recycling is pointless.
The US recycling giantWaste Management finds that the economics of recycling makes
sense only where landfill costs are high (Westerman,1990).
Whether the public and the lawmakers accept it, the industry now has more
scientific basis to dispel misconceptions. For instance, excavations of landfills indicate
that, fast-food packaging accounts for only one quarter of 1 % of landfill solid waste,
according to studies by University of Arizona professor William L. Rathje.(1989).
According to data from the EPA and the National Solid Waste Management Association
(1989), all plastics account for 7.3% by weight after recycling materials are removed.
The major waste component is paper, accounting for 35.6% by weight of solid waste
after recycling. In most instances, paper that has touched food cannot be recycled;
neither can paper coated with wax or plastic, as is most foodservice paper. It is therefore
thrown into landfills.
11
Service ware best represents the foodservice industry's ecological concerns. All
three service ware options paper, polystyrene and permanent ware - present
environmental hazards. None is the best in every situation, and concerned operators are
studying the benefits and downfalls of each (Feldman, 1991). Jere Sellers (1991),
Program manager for Franklin Associates of Prairie Village, Kansas, says, "Each option
has trade-offs. If your concern is only solid waste, then refillables or reusables are
probably the way you should
go."
Analysis of operations survey data reveals that fast food restaurants experienced
the highest waste-removal expenses on both a per-seat and a per square-footage basis.
Fast food survey respondents reported a median waste-removal expenditure in 1990 of
$16 per seat, or $0.51 per square foot. In comparison, full menu-table service operators
posted a somewhat lowermedian waste of $14 per seat or $0.48 per square foot (Hudson,
1991).
Research by the University of Wisconsin-Stout in Menommonie, WI and TFC Corp
(1989) on solid waste produced by foodservice operations shows that fast-food restaurants
had by far the largest proportion of paper waste, with 65% compared to 44% for full-
service and 40% institutional (See Table 1). It can be assumed that, because of stricter
regulations on solid waste disposal and high recycling costs, one of the alternatives to
solve this problem would be for the foodservice operations using disposable service ware
to convert to reusable ware. To make this decision, the foodservice operations would
have to evaluate the cost differences. A spreadsheet software program could be designed
as a tool to evaluate cost differences between disposable ware and reusable ware.
12
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Software Design and Development
Edward Yourdon (1975) has listed what he considers to be the important
qualities of a good computer program:
1. It works.
2.It works according to specification.
3.It is flexible.
4.1t has no bugs.
5.It is well documented.
6.It executes quickly.
These qualities appear to emphasize that a program is not merely an algorithm
translated into a programming language with some consideration of data structures. A
structured approach in the development of the software system would assure that the user
is provided with the best product possible for the least cost to the developer.
The software developed in this study is from a standard Lotus 1-2-3 spreadsheet
application but has been personalized and augmented for the purpose of cost evaluation
of disposable and reusable ware.
Spreadsheets are computer programs and can make tedious time-consuming chores
quick and easy. One important approach to controlling spreadsheet errors is to establish
validation procedures. Validation procedures include testing the spreadsheetwith random
data to establish the validity and consistency of the results (Stone/Black,1989). This
validation process could be done by performing "what
if'
scenarios.
Spreadsheets on their own can perform simple "what
if'
scenarios where one
14
factor is changed and the effect of that change is reflected throughout the spreadsheet
Solvers and backsolvers, mathematical calculation functions that extend the analytical
reach of spreadsheets, make even more useful to end users who want to look at their data
in different ways (Darrow, 1990). Simple spreadsheets are found to be easy to use.
In creating spreadsheetmodels, one must strive for simplicity. Key variables have
to be identified and then several ways of viewing the problem have to be thought of and
tighter boundaries have to be placed around acceptable solutions. By keeping the model
simple, the key variables are kept on the -surface, accessible to others who make
decisions. Faulty logic can be spotted quickly (Rather, 1991).
Spreadsheet design policies and procedures can be classified into two categories:
1) Specific quality control policies used to help reduce the risk of errors and to make
review easier, and 2) Procedures for improving efficiency to conserve time, computer
memory and keystrokes. Procedures for improving efficiency include: 1) Using global
settings when possible, 2) Building a library of modules that could be incorporated into
future spreadsheets and 3) Being consistent in spreadsheet formatting. (Fleenor, 1989).
Smaller worksheets that are linked together make errors easier to detect and usually limit
damaging effects of these errors. Naming assembly components of the spreadsheet are
particularly vital to developing spreadsheets systematically. These include using
consistent names for spreadsheet files, headings, labels and cell ranges.Storing a
spreadsheet's file name, disk directory address and the developer's name in both the
spreadsheet itself and in a separate log could be another control that facilitates spreadsheet
identification, documentation and retrieval. (SimMn, 1987).
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According to Simkin (1987), spreadsheet standards that aid error detection are:
Planning spreadsheet layouts so their appearance is consistent or so they conform
to guidelines or manual reports.
- Reserving the same rows or columns in all spreadsheets for parameters, like
routines, or similar data.
- Employing @ROUND function for uniform data precision and help identify
incorrect inputs.
- Developing spreadsheets in a staix-step pattern of blocks, with each block
devoted to a separate processing step which ensures that the user would not
inadvertently change accurate data or formulas in rows that contain errors.
As spreadsheet data numbers pass from one person to another, the source of the
model and its assumptions become more distant. Establishing documentation standards,
however, can preserve a spreadsheet's usefulness and make it easier to audit. (Simkin,
1987).
To make the program versatile and customized, BalerXE (extended Edition)
program can be used . The Baler program turns the Lotus 1-2-3 spreadsheets into .EXE
files that run by themselves, without spreadsheet software. Baled programs are easier to
use, so they are more likely to be used by others and because the formulas and macros
can be permanently secured, the users can't tamper with the applications. Baler Xe
transforms programs into self-running, stand-alone applications. Baled calculations and
macros run up to 30% faster than the original software (BalerXE Manual, 1990).
Once the program has been developed, tested and ready for use, the data
16
collection tool has to be selected and evaluated. The data collection tool for the model
for this study was the questionnaire. The design and wording of the questionnaire would
determine if the data was complete and valid enough to be entered in the spreadsheet
model.
Questionnaire design and Development
The mail questionnaire, more than any other type of questionnaire, requires
careful construction, for it alone comes underThe respondent's complete control. It must
truly be its own advocate. The respondent's first exposure to the look and feel of the
questionnaire provides the first of several critical tests that the questionnaire must pass.
To encourage further examination the questionnaire must be designed to provide
immediate and positive answers to concerns over its importance, difficulty and length
(Dillman,1978).
The questionnaire is the basic measuring instrument. It becomes the common
ruler against which each respondent's information must be placed. The need is clear that
the
"ruler"
must not only mean the same thing to each respondent, it must also mean the
same thing to both the writer and the respondent. The only way to raise the odds for this
is to test key words used in the questionnaire (Dutka,Frankel,Roshwalb, 1982).
The best method of constructing a questionnaire is to start by considering what it
is you really want to know. This will immediately suggest related topics that should be
covered. These will have to be amplified so that all the relevant points are noted. Before
any questions are asked, you should draw up dummy blank tables which will show how
17
the replies will be analyzed. When factual data is needed the questionnaire should consist
of factual questions. A factual question refers to the type of information the question
seeks, not to the accuracy of the answer. If the respondent misunderstands the question,
the answer may not be factual at all. But in general, questions requiring facts as answers,
do not provide many difficulties as long as it is clear what facts are wanted. (Schofield,
1969)
The process of collecting information, regardless of the technique used, requires
that the collector first decide what facts must be obtained. These facts must be necessary
to the solution of the problem under study, and they must set forth as specifically written
statements that describe and explain exactly the information required. (Clover & Balsley,
1984).
The questionnaire's front cover, is likely to be examined before any other part of
the questionnaire. The front cover receives the greatest attention and contains (1) a study
title, (2)a graphic illustration, (3) any needed directions, and (4) the name and address
of the study sponsor (Dillman, 1978).
Once the data is received in the form of a completed questionnaire, the user of the
model would have to input this data for analysis into the spreadsheet model. An
instruction manual would help the user to input this data.
Manual Design and Development
One of the biggest problems in the implementation of a new computer program
is not the hardware or the software. An easy to follow instruction manual, for the end
18
user of the program, decides the success of the computer program (Lundin, 1990). On
line manuals have become popular as an adjunct to classroom training. One good reason
for adding them to a training program is the difficulty of scheduling off-the-job training
sessions. Another is the finite capacity of human memory for long-term storage of
infrequently used information. The method and means exist to permit the creation of on
line instruction manuals that are easy to use, fast on retrieval, and to the point (Keys,
1990). More detail has to be added to informal instructions and more precise language
has to be used to make the manual understandable by the personnel who would operate
and maintain the program. Information and language in the theoretical descriptions and
other data has to be similarly rewritten and made more explicit.
A manual could be divided into two sections: l.A planning and start-up section,
and 2. Operation section. The purpose of the planning and start-up section is to help the
end-user to prepare for the installation of the computer program. The operation section
would have two audiences. The primary audience would be the operator of the computer
program and anyone designated as a backup operator. The secondary audience would be
the manager. The contents of both these sections could be written so that anyone could
take over in an emergency.
The manual has to be designed to give the user a complete information, right from
the title and the cover page to the last specific instruction. The words "Instruction
Manual" immediately lets the reader know exactly what class ofpublication it is and what
it is for. The table of contents page reveals the manual's contents, not only by
identifying the major sections but also by annotating the contents. Following the cover
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page and the table of
contents'
page should be the start-up section and the operation
section. All the instructions should begin with action verbs (Cohen/Cunningham, 1984).
The Manual design should be directed by the design of the model and the
questionnaire and should logically relate to the main model and the questionnaire without
any confusion.
The model was developed based on the review of the literature.
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Chapterm
METHODOLOGY
The disposable versus reusable ware cost comparison model development took
place at the School of Food Hotel and Travel Management of Rochester Institute of
Technology, Rochester New York, from August 1991 to november 1991. The original
study conducted in 1969 was evaluated and theTsey variables were identified and modified
for use in the revised and updated model.
This study developed and evaluated the cost comparison model using the key cost
variables for which data would be collected and evaluated from commercial and non
commercial foodservice operations. The Study was conducted in four phases:
1 .Identification andmodification ofkey variables, 2.Spreadsheet design and development,
3.Questionnaire design and development, and 4.User manual design and development.
Identification and modification of key variables
The variables were categorized in two sections: a) General information section and
b) Numerical data section. The general information section included the company name,
contact name, type of business, and the date on which the data would be evaluated.
The variables included in the numerical data section, which consisted of themajor
part of the worksheet, were sub-divided under five categories:
a.Volume: The variables included in this category were, The Number ofMeals
Served Per Data period, Number ofData Periods per year, Number ofUtensils Used Per
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Meal (with classification of each utensil) and the Cost each ofDisposable Utensils. The
utensils used as service ware only were included. A local school cafeteria director was
interviewed for the types of utensils used as service ware and their costs, and to
determine the lowest common denominator for the "Data Period".
b.Labor Costs: The variables included in this category were, average hourly wage
for ware washing/handling employees, employee benefits, and average number of hours
spent ware washing/handling per data period. A default value of 17 % of the wages for
the variable employee benefits was established. The U.S. Bureau of Labor Statistics'
index was referred for estabhshing the default value for employee benefits.
c.Machinery. Equipment and Related costs: The variables included in this
category were, original cost of machinery and equipment including installation, monthly
lease cost of equipment if leased, average life of machinery and equipment, and annual
repairs and maintenance costs. A default value of five percent of the yearly cost of the
machinery for annual repairs and maintenance cost was established. Also, a default
value of 10 years for the average life of machinery and equipment was established.
d.Cost ofUtilities. Detergents and RinseAdditives: The variables included in this
category were, detergent and rinse additives-cost per rack, electricity cost per kilowatt
hour, water cost per 1000 gallons, and sewage cost per 1000 gallons. Default values for
utility rates were assigned on the basis of the data collected from the Rochester Gas and
Electric company, and from the United States government's index. On the basis of the
information provided by the Monroe county (State of New York) offices and the city of
Rochester department of water supply, the default values for cost of water and sewage
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per 1000 gallons were derived. The unit measure for these variables was based on per
rack basis according to the specification from the Hobart foodservice equipment manual.
5 .Other Costs: The variables included in this category were, cost of reusable ware
inventory, annual breakage and replacement cost, refuse disposal cost per data period,
and number of trash bags or can liners used per data period, and cost of each trash bag
or can liner. The default value of 25% per year for replacement of reusable ware was
derived on the basis of the information provided by the area foodservice operators, and
calculated on the basis of 100% replacemenfof entire inventory of reusable ware in a
four year period. Interviews were conducted with a representatives of a local refuse
disposal company and theMonroe county department for solid waste, and the director of
the physical plant at RTT to set up the measure for refuse disposal costs. Refuse and
garbage hauling rates from a local company were evaluated (See Table 2). A ratio
constant of 1.0 to 2.9 for refuse disposal cost of reusable ware to disposable ware was
established based on the Laventhol & Horwath study and the interview with the local
refuse disposal company. Most of the variables were selected from the previous study.
The variable "Interest on Capital
investment" from the previous study was eliminated.
After all the key variables were listed and identified, the formulas to calculate the
costs were established. Spreadsheet design and development phase was undertaken.
Spreadsheet Design and Development
The main worksheet was designed on the Lotus 1-2-3 spreadsheet format after
evaluating other software programs, like Excel and
"C" language, with the consultant and
as suggested by the sponsors. In this phase the key variable identified above were put
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Table 2
Refuse and garbage hauling rates.
CONTAINER PICKUPS MONTHLY
SIZE PER WEEK RATE
8 , YARD 1 $200
6, YARD 1 $150
4 ,YARD 1 $116
8, YARD 5 $855
6 ,YARD 5 $630
4, YARD 5
$420
Source: Bestway Disposal & Environmental Services Inc.
Henrietta, NY. (1991).
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in a worksheet format designed on a spreadsheet and computerized by a consultant.
The worksheet was divided in two sections to correspond to the variables: 1) The
general information section and the 2) The numerical data section. The numerical data
section had three major columns, the item column which listed the variables, the
disposable ware column for the disposable ware costs and the reusable ware column for
the reusable ware costs, corresponding to the variables. The columns and rows where
the numerical data was to be entered were linked with macros and simple mathematical
formulas were established in respective cells"of the spreadsheet to compute costs.
The default values were assigned to the designated rows and columns with an
option for the user to overwrite those default values. The worksheet was tested by using
random numerical data to check if the formulas worked. Two more sections were
included in the program which would not show up on the computer screen but would be
hidden and linked to the main worksheet with macros. These two sections were the
summary of costs and a cover letter from the person analyzing the data, to the person
receiving the final reports.
The worksheetwas limited to one page and had the capability to scroll up or down
so that the person entering the data in the worksheet could still see the titles and labels
of the columns and rows.
Finally the program was compiled with Baler software and made totally self contained.
After the programwas developed it was necessary to test the program with actual data.
A questionnaire was designed and developed to acquire relevant and complete data for
evaluation and model testing.
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Questionnaire Design and Development
The questionnaire is a very vital component of this model. It had to be very
carefully designed so as to get complete and accurate data. The questionnaire was
designed based on the variables used in the worksheet. After testing the initial
questionnaire developed to collect data to test the program, the questionnaire had to be
revised. The original questionnaire did not have any provisions for cost of each
disposable utensil and no clear information was given to assist the respondent in getting
relevant data from what sources. The revised "questionnaire was self explanatory and had
more detailed explanations and sources listed under each question to help the respondent
to answer each question fully and easily. (See Appendix A for Questionnaire).
After the spreadsheet and the questionnaire were designed, developed, and tested,
a user manual for the program was designed and developed.
UserManual Design and Development
Keeping in mind the end users of this program, a usermanual had to be developed
to help input data in the program with ease and without any specialized training. During
the course of development of this program, the program was restricted and compatible
to systems which had the Lotus software. The first manual was designed and developed
for this program (see Appendix B). When the program was compiled to eliminate its
adaptability problem, the start-up procedures for the compiled version of the program
were different than the original program. A second manual was developed which
eliminated a lot of steps and reduced the use of keys to operate the program (see
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Appendix C). The steps in the manual had to correspond to the questions in the
questionnaire to avoid confusion on the part of the user of the program. The do's and
don'ts had to be clear and were simplified by using notes of caution wherever necessary.
The manual was tested by an user to determine accuracy and simplicity.
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Chapter IV
TABULATION AND ANALYSIS OF THE DATA
The ever growing problem of solid waste, stricter environmental regulations,
diminishing landfill space and escalating recycling costs have forced the foodservice
operations using disposable ware to find alternatives to reduce the solid waste generated.
The model in this study was developed for foodservice operators to evaluate the cost
differences between the uses of disposableware and reusable ware and to make a decision
as to which ware is suitable, economically and environmentally, for their operation.
Key variable selection and assigned measures
The two dependent variables to be measured were:
1. Total annual cost as a result of using disposable serviceware, and
2. Total annual cost as a result of using Reusable serviceware.
These two variables were identified as dependent variables because the model was
to be developed to compare the two costs. The costs incurred from the areas of food
production and storage were not included as they were found to be identical and did not
deal with the use of service ware.
The variables were categorized in two sections: General information section and
Numerical data section. This was done specifically to avoid confusion during data entry.
The general information section initially included the company name, contact name, type
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of business and the date. As it was suggested, three new variable added to the general
information section were, title of the contact person, address and telephone number of the
business.
The independent variables in the numerical data section were divided into five
sections: Volume, Labor costs, Machinery, Equipment and Related costs, Cost of
Utilities, Detergents and Rinse Additives, to facilitate systematic and easy data collection,
to simplify the spreadsheet design and produce easier-to-read final reports.
The independent variables in the Volume section were identified as follows:
Number of meals served per data period, Number of data periods per year, Number of
utensils per meal and cost of each disposable service ware. The number of meals per
data period were required to compute the cost ofware on per-meal and annual basis. The
" Number ofData periods Per
Year"
was included to ensure uniform data collection for
valid cost computation and comparison. The "data
period"
was the key component in the
formulas and as most of the data had to correspond to the data period, the lowest
common denominator for the data period had to be derived. Since the data period in the
school systems was in days, and most of the data was available on a per day basis the
lowest common denominator for the data period was established as "per
day"
. The data
period could be entered as per day, per week or per month and this measure became the
multiplier for the costs that were to be computed on data period basis. The
" Number
of Utensils Per
Meal"
variable was included to compute the cost of disposable ware on
a per meal and per year basis. The formula to compute the annual disposable ware cost
was derived as follows:
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Disposable ware costs = Number of meals served per data period x Number of
data periods per year x Number of utensils used per meal x Cost of each utensil
The independent variables identified and listed to derive the labor costs for
handling disposable ware and reusable ware were as follows: Average hourly wage for
ware washing/handling employees, Employee benefits, Average number of hours spent
ware washing/handling per data period.
Initially it was decided to use minimum wage dollar amount as a default value for
average hourly wages, but the investigations showed that employees in this category were
paid above the minimum wage and the variance in wages between different food service
operations was very wide, therefore, no default value was assigned to average hourly
wage. Based on the interviews with the school district a commercial foodservice
operation, and previous studies, a default value of 17% ofwages for "employee
benefits"
was established. The formula to compute labor cost was derived as follows:
Labor cost = Total labor cost per data period [Average hourly wage + Employee
benefits x Average number of hours spent ware washing/handling] x Number of
data periods per year.
The independent variables identified and listed to derive the formulas to compute the
machinery, equipment and related costs were as follows: Original cost of machinery
and equipment (including installation), monthly lease cost of equipment, average life of
machinery/equipment, annual repairs and maintenance costs.
TheHobart FoodserviceEquipmentManual(1991) was referred to get an overview
of cost estimates for machinery and equipment (See Appendix D, ). It was decided to
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include the cost of installation of the machinery in the original cost because it was
difficult to estimate the cost of installation. This was due to the wide variance in
installation costs because of different sizes of machinery and geographical locations of
dealers and users and made it impossible to list the installation cost as an independent
variable. According to standard accounting procedures for depreciation, the average life
of machinery and equipment was estimated to be 10 years and so the default value of 10
years was established. A default value of 5% of the yearly cost of the machinery and
equipment cost for yearly repairs and maintenance was assigned because the previous
studies (Laventhol & Horwath 1969) showed that it was a fair estimate.
The formulas derived to compute theMachinery, equipment and related cost were
as follows:
Machinery, Equipment and Related cost = Original cost of Machinery and
Equipment/Average life of machinery and equipment + Annual Repairs
and Maintenance cost [Yearly cost of machinery x 5% ].
The independent variables identified and listed to derive the formulas to compute cost of
utilities, detergents and rinse additives were as follows: Detergents/Rinse additives -cost
per rack, Electricity cost per kw. hr., water-cost per 1000 gallons, sewage-cost per 1000
gallons. As it is the industry standard to measure the utensils for washing on a per rack
basis it was decided to measure the cost of detergent/rinse additives, water and sewage
cost on a per-rack basis according to the measurements provided by the Hobart
Foodservice Equipment Manual (See Appendix D). A default value of $0.04000 for
detergent/rinse additives - cost per rack was established on the basis of the rates provided
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by EcoLab Inc. The water and sewage charges were based on per 1000 gallon basis as
it is the standard measure suggested by the county and public service offices. The
constants of 1.2 gallons per rack to compute water and sewage costs were established on
the basis of the Hobart Manual specification. A default values of $1.590000 and
$ 1.150000 for the cost of water per 1000 gallons and sewage cost per 1000 gallons
respectively were established on the basis of the rates provided by the Monroe County
offices and the city of Rochester pure water department. The energy constant of 0. 1 121
was established for electricity used by the largest Hobart machine. A default value of
$0.099410 for Electric cost per kw.hr. was established as it was the nearest to the
industry standard and from the electricity rates provided by the Rochester Gas and
Electric Company (See Appendix E).
The formulas, then derived to compute the cost of utilities, detergents/ rinse additives
were as follows:
Cost of utilities, detergents/ rinse additives = Cost of detergents/rinse
additives + Electricity cost + Water cost + Sewage cost
Detergents/Rinse add cost = Cost per rack x No of Racks per year
l.Number of Racks per year = a+b+c+d+e
a.No.of large plates per period/25 (per rack)x no.of data periods/year
b.No.of small plates per data period/35(per rack)x no.of data periods/year
c.No.of glasses per data period/45 (per rack)x no.of data periods/year
d.No.of silverware per data period/240(per rack)x no. of data period/year
e.No.of meal trays per data period/13(per rack) x no.of data period/year
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(Utensils per rack according to the Hobart manual)
Electricity Cost = Cost per kw hr. x No.of racks per year x 0.1121*
[*Calculated energy constant for largest Hobart machine hour (as per
Hobart manual)]
Water Cost = Cost per 1000 gal. x No.of racks per year x 1.2 gallons per rack*
(*as per Hobart manual)
Sewage Cost = Cost per 1000 gal. x No.of racks per year x 1 .2 gallons per rack.
The independent variables identified and listecfto derive the formulas for other costs were
as follows: Cost of reusable ware inventory, Annual breakage and replacement cost,
Refuse disposal cost per data period, Trash bags or can liners cost per data period.
The cost of reusable inventory is the original cost of all the reusable ware used
in the operation. This variable was included to correspond to the cost of disposable ware
so as to have a valid comparison of costs. The data would be easily available from the
invoices or estimates could be acquired.
A default value of25% was established for annual breakage and replacement cost.
This default value was derived from the estimates and actual data from the industry that
there is a 100% replacement of reusable ware over a period of four years. Although the
annual cost of inventory is calculated according to the accounting standards used for
depreciation, that is 10 years. The ratio constant of 2.9 to 1.0 for refuse disposal cost
of disposable ware to reusable ware was established on the basis of the initial study. The
same ratio constant was used to measure cost of trash bags. The formulas derived were
as follows:
33
Other Costs = Annual cost of reusable ware inventory + Annual breakage
and replacement cost 4- Annual refuse disposal cost + annual cost of trash bags
Annual cost of reusable ware Inventory= Cost of Inventory / No.of years(10
years for depreciation).
Annual breakage and replacement cost = Cost of Reusable inventory x
25%( Default value).
Cost of Refuse Disposal = Cost of disposal per data period x No. of data
periods per year.
Cost of trash bags= No.of Trash bags per data period x Cost of each x
No.of Data periods per year.
Once the costs in each section were computed, the formulas were set up to compute the
total costs of each ware:
Annual cost for using disposable ware = Disposable Ware Cost + Labor Cost +
Machinery, Equipment and Related costs + Cost of Utilities, Detergents/Rinse
Additives + Other Costs.
Annual cost for using reusable ware = Labor cost + Machinery,Equipment and
related costs + Cost of Utilities, Detergents/Rinse additives + Other Costs.
The average cost per meal and average cost per data period were calculated as follows:
Average cost per meal = Total annual cost divided by the number of meals
served per year
Average cost per data period = Total annual costs divided by Number of data
periods per year.
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A summary of the mathematical formulas is given in table 3. The variables were
thus, identified and listed and the formulas were derived with appropriate default values
decided upon, the cost evaluation model was computerized by a consultant.
Spreadsheet design and development
The cost evaluation model was based on Lotus 1-2-3 spreadsheet program because
it is a widely used, user friendly program and was also suggested by the sponsors.
The program's design and operation specifications were as follows:
l.The program would be based upon the 1969 Laventhol & Horwath cost
evaluation model.
2.The program would be run on an IBM or IBM compatible PC, preferably on
a 286 based lap-top.
3. The program would be menu driven.
4. The program would be operable by anyone without specialized computer
training.
5. The program would be applicable to all foodservice operations.
6. The program would have the cost variables (and have the appropriate default
values for some input variables based on national or industry standards that could
be over-written).
7. The program would be tested against actual experience of one commercial and
one non-commercial food service operation. (Stockham, Pandit, Sackler &
Trapani, 1991).
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Table 3.
Mathematical formulas used in the program
DISPOSABLE WARE COSTS
No.ofUtensils x Cost ofEach xNo.OfMeals PerData Period xNo. ofData Periods Per
Year.
LABOR COSTS
Total Labor Costs Per Data Period x No. ofData Periods per Year.
MACHINERY, EQUIPMENT AND RELATED COSTS
Yearly Original Cost ofMachinery = Original Cost ofMachinery/Life ofMachinery (10
Years)
Repairs and Maintenance Costs = Yearly cost ofMachinery/. 5 % (Default)
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Table 3 (Contd.)
A^thprnatical formulas used in the program
COST OF DETERGENTS, RINSE ADDITIVES AND UTILITIES
Detergent and Rinse Additives cost per Rack x No.of racks per Year
Number of Racks per Year = a + b + c + d+-e
a. No.of Large plates per data period/25 (Plates per rack)* x No.ofData periods
per year.
b. No.of Small plates per data period/35 (Plates per rack)* x No.of Data periods
per year.
c. No.of Glasses per data period/45 (Glasses per rack)* x No. ofData periods per
year.
d. No.of Silverware per data period/240 (Silverware per rack)* x No. of Data
periods per year.
e. No.ofMeal Trays per data period/13 (Meal trays per rack)* x No.of Data
periods per year.
[* Utensils per rack according to the 1991 Hobart Foodservice Equipment
Manual.]
Electricity Cost = Costperkw.hr. x Total no.of racks per year x 0.1 121 (kw.per rack*)
[?Calculated energy constant for the largest Hobart dishwashing machine]
Water and Sewage cost = Cost per 1000 gallons x Total no.of racks per year x 1.2
gallons per rack*.
[1.2 gallons per rack according to the Hobart Manual]
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Table 3 (Contd.)
Mathematical formulas used in the program
OTHER COSTS
Annual cost of reusable ware inventory = Cost of inventory/life of inventory (10 years).
Annual breakage and replacement costs = Cost of reusable ware inventory x 2555 per
year (Default).
Cost of refuse disposal = Cost of disposal per data period xNo.of data periods per year.
Cost of trash bags = No.of trash bags per data period x Cost of each trash bag x No.of
data periods per year.
AVERAGE COST PERMEAL = Total Annual Cost ofEach Ware /Number ofMeals
Served per Year.
AVERAGE COST PER PERIOD = Total Annual Cost ofEach Ware /Number ofData
Periods per Year.
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The software consultant computerized the model in a spreadsheet format with the
help of the Lotus 1-2-3 software and inserted the derived formulas and the default values
in the designated cells of the spreadsheet. The default values could be overwritten if the
actual data was available. The computerized model was tested with data gathered from
the local school cafeterias and a commercial foodservice operation. During the course
of testing the computerized model it was noticed that the use of this model was limited
to systems equipped with the Lotus spreadsheet software and would not run on any other
system. To enhance the compatibility of the program it was decided to compile the
program with the BalerXe compiler software. When the program was compiled it ran
successfully on any IBM or comaptibles without the necessary software
required initially. The compiled program also reduced the steps in the start-up procedures
by linking different key functions to one or few key functions.
Several tests were run on the program and the program worked as designed and
gave expected results. The program could print a summary report containing a cover
letter, summary of costs and a cost evaluation worksheet after the completion of data
entry (See table 4 for final print out samples).
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Table 4
Cover letter.
{RESTAURANT NAME} 12-Dec-91
{STREET ADDRESS}
{CITY, STATE, ZIP}
DEAR {CONTACT NAME WITH PREFIX}
Thank you for giving the Foodservice Coalition for a Better Environment
the opportunity to perform this cost comparison analysis. We have
evaluated the cost differences between your use of disposable ware and
reusable ware.
~
In any such analysis, there are many variables that must be considered.
We have carefully reviewed the aspects of your operation, and have
included those variables that directly impact your costs . Where variables
of importance were needed but not supplied, we have incorporated industry
averages .
The following is a summary of the costs associated with your operation:
DISPOSABLE REUSABLE SAVINGS TO
WARE WARE USE REUSABLE
TOTAL ANNUAL COSTS $0 $0 $0
AVERAGE COST PER MEAL ERR ERR ERR
AVERAGE COST/DATA PERIOD ERR ERR ERR
We are pleased to have been of service. We welcome the opportunity to
discuss these findings with you and to answer any questions you may have.
Sincerely,
Phillip S. Cooke
Executive Director
FCBE
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Table 4 (Contd.)
Summary of costs.
ROCHESTER INSTITUTE OF TECHNOLOGY
SCHOOL OF FOOD, HOTEL & TRAVEL MANAGEMENT
SUMMARY OF COSTS
COMPANY NAME: {RESTAURANT NAME}
CONTACT NAME: {CONTACT NAME WITH PREF
TITLE: {DESIGNATION}
ADDRESS: {STREET ADDRESS}
CITY/STATE/ZIP: {CITY, STATE, ZIP}
IX}
BUSINESS:
{TYPE}
DATE: 12-Dec-91
CATAGORY OF COST
DISPOSABLE
WARE
REUSABLE
WARE
COST % COST %
DISPOSABLE WARE COSTS 0 ERR N/A
LABOR COSTS 0 ERR 0 ERR
MACHINERY, EQUIPMENT & RELATED COSTS 0 ERR 0 ERR
UTILITIES, DETERGENTS/RINSE ADDITIVES N/A 0 ERR
OTHER COSTS 0 ERR 0 ERR
TOTAL ANNUAL COSTS 0 100% 0 100%
TOTAL ANNUAL COST SAVINGS $0
1
1
i
1 1
ACKNOWLEDGEMENT :
THIS PROGRAM WAS DEVELOPED WITH SUPPORT FROM THE
FOODSERVICE COALITION FOR A BETTER ENVIRONMENT.
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Table 4 (Contd.)
Cost evaluation worksheet.
ROCHESTER INSTITUTE OF TECHNOLOGY
SCHOOL OF FOOD, HOTEL & TRAVEL MANAGEMENT
COMPUTERIZED COST EVALUATION WORKSHEET
COMPANY NAME: {RESTAURANT NAME} BUSINESS:
==
CONTACT NAME: {CONTACT NAME WITH PREFIX}
TITLE: {DESIGNATION} {TYPE}
ADDRESS: {STREET ADDRESS}
CITY/STATE/ZIP: {CITY, STATE, ZIP} DATE:
ITEM DISPOSABLE REUSABLE
WARE WARE
VOLUME
NUMBER OF MEALS SERVED/DATA PERIOD 0 0 COST EACH
NUMBER OF DATA PERIODS/YEAR 0 0 FOR
NUMBER OF UTENSILS PER MEAL DISPOSABLES
LARGE PLATES 0.0 0.0 $0.0000
SMALL PLATES/BOWLS 0.0 0.0 $0.0000
GLASSES 0.0 0.0 $0.0000
SILVERWARE 0.0 0.0 $0.0000
MEAL TRAYS 0.0 0.0 $0.0000
LABOR COSTS
AVERAGE HOURLY WAGE FOR WARE $0.00 $0.00
WASHING/HANDLING EMPLOYEES
EMPLOYEE BENEFITS $0.00 $0.00
(DEFAULT TO 17% OF WAGES)
TOTAL HOURLY LABOR COST $0.00 $0.00
AVERAGE NUMBER OF HOURS SPENT 0.0 0.0
WASHING/HANDLING PER DATA PERIOD
TOTAL LABOR COSTS PER DATA PERIOD $0.00 $0.00
MACHINERY, EQUIPMENT AND RELATED COSTS
ORIGINAL COST OF MACHINERY AND $0
EQUIPMENT (INCLUDING INSTALLATION)
MONTHLY LEASE COST OF EQUIPMENT $0
AVERAGE LIFE OF MACHINERY/EQUIPMNT 10
(IN YEARS, FOR DEPRECIATION EXPENSE)
ANNUAL REPAIRS/MAINTAINANCE COSTS $0
(USUALLY 5% OF YEARLY DEPRECIATION EXPENSE)
$0
$0
10
$0
COST OF UTILITIES, DETERGENTS/RINSE ADDITIVES
DETERGENT/RINSE/ADD
- COST/RACK
ELECTRIC - COST PER KILLOWATT HOUR
WATER - COST PER 1000 GALLONS
SEWAGE CHARGE
- PER 1000 GALLONS
N/A $0 040000
N/A $0 099410
N/A $1 590000
N/A $1 150000
OTHER COSTS
COST OF REUSABLE WARE INVENTORY N/A $0
ANNUAL BREAKAGE & REPLACEMENT COST $0 $0
REFUSE DISPOSAL COST/DATA PERIOD $0.00 $0.00
(DISPOSABLES USUALLY REQUIRE 2.9X THE REUSABLE REFUSE COLLECTION)
TRASH BAGS COST PER DATA PERIOD $0.00 $0.00
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Questionnaire design and development
The initial questionnaire designed to get the data for testing the model was tested
and found to be inadequate in terms of explanation of each question because the data
received was incomplete and inconsistant (See Table 5). The questions had to be worded
exactly as the variables were worded in the program and as suggested by the sponsors the
default values and sources of the data were to be included under the questions. The
number of questions remained the same as in the initial draft but the length of the
questionnaire increased to four pages from the initial two pages due to the explanations
and suggestions given under each question. Additional spaces were also created for
detail information about the respondent, such as address and telephone number (See
Appendix A, page).
Manual Design and Development
The user manual was designed on the basis of the computerized program. The
terminology used in the manual had to correspond to the terminology used in the
questionnaire and the worksheet of the program so that the person who inputs data in the
worksheet is not confused and is at ease. The variables in the numerical data section of
the manual were numbered in such a way that the numbers would correspond to the
question number in the questionnaire, because the data would be entered directly from
the questionnaire into the worksheet. Examples of the type of data and theway it would
appear on the computer screen are given so that the user can identify potential errors and
avoid delay and faulty data analysis.
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Table 5.
Test data used to evaluate questionnaire and <-r,<=
Test questionnaires answered by Skippers Restaurant,
Winslow Elementary and R/H Junior High Schools.
QUESTIONS
1. Number of meals served
per period
S. Number of periods per year
3. Number of Utensils per meal
Large plates
Small Plates/Bowls
Glasses
Silverware
Heal Trays
4. Average hourly wage for
Dishwashing or handling
5.fiverage Benefits for the
above
6. Average number of hours
spent warewashing/hand ling
7.Original cost of machinery
and equipment including
installation
S.If leased, the cost of lease
9. Repairs and maintainence
Costs (Per year or month)
10. Chemicals and detergents
costs per rack or total
11.Electricity cost per kw.hr.
IE. Water cost (per gallon
or gallons.)
13. Sewage costs
14.Monthly or yearly ware
breaka ge/re pi acement costs
15. Total cost of inventory
16.Monthly refuse or garbage
disposal costs
17. Number of garbage bags
filled in a meal period
SKIPPERS
1800/Week
363 Days
1
1
1
1 sec
None
$ 4. 92
UINSLOW ELEMENTARY
15% of 4
3 hours
per day
$5,509
210
JNone
1000/day
430/day
$3.S4/hr
IS*
5 hrs/week
None
No
'
lease
N/A
N/A
5.3507
.01052/gal
00343/gal
N/A
$676.53
: $494.50/month
approx. 16
bowl45 plates
250
700-800
40 doz
$6.84/per hour
IS*
3.5-4 hrs per day
$60,000
Not leased
None
I
N/A
5.7413 cents
.01052/gal
0034176/gal
$21.96 per doz
23 doz/year loss
None
$1462.50/mo
$22.50/pickup
12 per day
*Skippers: Answers to questions number 9-16 were unknown as they had
just started testing permanent ware in the restaurant.
* Winslow Elementary used disposable ware in their cafetria.
* Junior High had just switched to permanent ware and were
still using some disposables.
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Two user manuals were designed during the course of developing this model. The
first manual was designed and developed for the program using the Lotus spreadsheet
soft-ware and the second manual was developed after the program was compiled to make
it more versatile and customized. The two manuals (See Appendix A & B) are included
in this model to show the simplicity and elimination of numerous steps in the start-up
procedures, print and reset modes by compiling the software and for easy maintenance
and increase error detection capabilities.
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Chapter V
CONCLUSION
The software program will be used by Foodservice Coalition for Better
Environment to aid the foodservice operators in evaluating the cost differences between
disposable and reusable ware, and on the basis of this evaluation decide which service
ware would be appropriate for their operation.
This program can also be used by manufacturers of reusable ware, foodservice
equipment and detergent and chemical companies to convince potential customers to
convert from disposable ware to reusable ware because they can convince the potential
customers on the basis of the evaluations done by this model, which gives detail costs of
major factors like labor, machinery & equipment, utilities and refuse disposal costs. The
performance features of this model are :
1. The data questionnaire has self-explanatory instructions and the default values
for the use in situations where local information is not readily available.
2. The model has a User's Manual for operation of the cost evaluation program.
3. The program has been
"protected"
to safeguard it from accidental operational
errors.
4. The program has been compiled and made totally self contained so that it will
run on either a networked or stand alone computer (IBM and Compatibles) with
a DOS version 3.3 operating system i.e. without any additional software pack
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ages like Lotus 123.
5. The program will accept data for analysis from either disposable ware or
reusable ware handling operations.
6. The program will print a summary report containing a cover letter, summary
of costs and a cost evaluation worksheet after completion of data entry
(Stockham,et.all, 1991).
Recommendations
Additional features like "save" and "graph" functions could be included in the
program to enhance the building of data base according to the type of food service
operations and also keep historical records of the data analyzed. The "graph" option
would help a better presentation of the data to the respondents.
A regression model, based on this cost evaluation model, could be developed to
determine the break-even point between the use of disposable and reusable ware costs.
Based on this model, a cost evaluation model could be developed by foodservice
operations to evaluate the costs of using paper and textile napkins.
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Chapter VI
GLOSSARY OF TERMS
BalerXE Compiler: A versatile spreadsheet customization program used to customize
software so as to make it selfcontained without any additional software
packages.
Bio-degradable - One that is able to be decomposed by bacterial action.
Default Value - A standard or an average measure by which the worth of other values
is compared or measured.
Disposable ware - Articles such as dishes,cups or glasses spoons and forks etc. that can
be thrown away after being used.
Econometric Forecasting - Estimating or calculating in advance with the use of
mathematical and statistical methods to verify and develop economic theories.
Econometric Model - A mathematical equation or a formula, designed with the use of
mathematical and statistical methods used to obtain specific results.
Electronic spreadsheet - A computer program, that organizes numerical data into rows
and columns on a video screen, for computing desired calculations and making overall
adjustments based on new data, with the use of electronic equipment.
Landfill - A place used for the purpose of garbage and waste disposal, usually used to
bury the garbage under a shallow level of ground.
Macros - Commands combined to perform the function in one key stroke in a
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spreadsheet program.
Reusable ware - Articles used in serving food and beverages which can be reused after
cleaning. e,g. China or glass ware.
Specialized training - Adapted to meet a special condition. Teaching for a particular
skill.
Social Cost - Cost to the society due to the factors, such as pollution and health hazards,
which are a result of the business operations, even when the society does not use the
goods and services produced by the business.
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Theworld is facing a tidalwave of trash.
There is now a global awareness that we must all, individually and
collectively, take steps to reduce contributions to the waste stream in
order to assure the future health of our planet.
To date, recycling 'has been heralded as themost effectivemeans of
reducing solid waste. The Foodservice Coalition for a Better Environ
ment recognizes the important contribution that recycling can make to
the foodservice industry'. But the time has also come to evaluate how
an increased use of reusable ware can improve our industry's contri
bution to an environmentally sound waste-reduction program.
There have beenmany unsubstantiated claims made on behalf of
disposables and, by implication, against reusables. The charter of the
Foodservice Coalition states that this organization will deal only in
facts and sustainable data. We have a single goal: to make the
foodservice industry a leader in source reduction, thus setting an
example for all other industries to follow.
As the firstmajor step in an ongoing series of studies and position
papers, the Coalition has asked the Rochester Institute of Technology
to develop a computerized cost-evaluation model for foodservice
operators. The worksheets enclosed will enable operators hi any
segment of the foodservice/hospitality industry to easily identify costs
for comparison and evaluation purposes.
The completed worksheets should be placed in the envelope provided
and returned to the Coalition's headquarters. Within five working
days, we will send you a cost-comparison analysis evaluating the cost
difference resulting from your use of permanentware versus dispos
able ware.
It is extremely important that reliable information be provided in
order to obtain valid and credible results in the final evaluation. Some
of the data sources, as well as default values based on industry stan
dards and national averages, are listed immediately under the ques
tions. This will assist you in finding the necessary relevant information
if it is not readily available within your operation.
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ROCHESTER INSTITUTE OF TECHNOLOGY
School of Food, Hotel and TravelManagement
Rochester,NewYork
Computerized Cost EvaluationWorksheet
REUSABLE WARE VERSUS DISPOSABLE WARE QUESTIONNAIRE
FOR COSTS EVALUATION MODEL
Please fill in the appropriate information under the questions listed on this form. It is very important that reliable information be provided
in order to obtain valid results in the final evaluation. Some of the data sources, and default values based on industry standards and
national averages, are listed immediately under the questions. This will assist you in finding the relevant information if it is not readily
available in your operation.When you have completed all information, please forward the original copy to FCBE headquarters in the
envelope provided; you may retain the second copy of this document for your files. A printout of your cost-comparison analysis will be
returned to you within five days.
Name of your foodservice operation:
Address:
Telephone Noj Fax:
Type service ware currently used in the operation (select one):
D Reusables D Disposables
(china, glass or plastic; silver) (plastic, paper, etc)
Type of operation:
Q School Cafeteria
D College/University Foodservice
D Health Care Facility
? Acute Care
D Long-term Care
D Fast Food Outlet
D Employee Feeding Facility
D Family Restaurant
D Other (please specify)
The following cost data should represent the service area only and not the
entire operation or facility.
1.Howmanymeals do you serve per data period? (A data period may be on a per
day, perweek or permonthbasis,whatever data is available, although the longer
the period themore comprehensive the results.)
ZWhat is the number ofdata periods per year? (Number of days,weeks or months
you are open forbusiness for a one-year period.)
3.What is the average number ofutensils and service ware used per meal?
No. ofLarge Plates used permeal
No. ofSmall plates/Bowls per meal
No. ofGlasses permeal
No. of flatware. meal
No. ofCompartmentalMealTrays . . permeal
(Cost for each item of disposablewaremaybe obtained from your distributor or
supplier, ormay be estimated on the basis of the
costs provided by other users.)
4 What is the average hourly wage you pay for dishwashing or handling in your
facility? (Wages paid to those employees onlywhowash dishes or handle dispos
able garbage.)
5 What are the costs of employee benefits for the above workers? (In
percentage [%]
'
or dollar amount) (Insurance,Health, andMedical Aid, uniform, meals. Social
Security etc If you do not have the exact amount, you may fill in the
estimated
cost based on the national average of approximately 17% ofwages.)
6. What are the average number of hours these employees spend ware washing
or
ware handling per data period?
Cost for disposable items only.
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7. Whatwas the original cost ofmachinery and equipment, including installation?
(Dishwashing machines and racks or compactors, pulper, incinerator, etc. Cost
may be obtained from the dealer's catalog or his sales representative.Make certain
that you select the machinery which best suits the requirements of your operation.)
8. If leased, the cost of the lease? (Permonth or per year. If not available, estimate
approximately S150.00 a month based on the estimated industry standard.)
9.What is the average life of machinery/equipment? (In years, usually used for
depreciation expense. The industry norm 'is approximately 10 years.)
10.What are the repairs and maintenance costs for these machines? (Per year or
month. Costs may be obtained from yourmaintenance invoices or estimate
approximately 5% of the yearly cost ofmachinery.)
11.What are the detergent and chemical costs, per week or permonth, or total per
year forware washing? (Costs may be obtained from your purchasing invoices,
inventory records, or from a sales representative.The estimated cost is approxi
mately S0.040 per rack.)
12 a.What is the electricity cost per kilowatt hour for operating themachinery? (For
warewashingmachine or compactors, etc.. cost may be obtained from your
electric bill or refer to the machine catalog for power usage and then multiply
with the electricity rate. The estimated cost is approximately S0.099 per kilowatt
hour.)
12 b. The number of hours per day that themachine is operated.
13.What are thewater costs (per 1000 gallons)? (Costs may be obtained from your
local county offices or from your water bill. The estimated cost is approximately
S1.59 per 1000 gallons.)
14. What are the sewage costs (per 1000 gallons)? (Costs may be obtained from your
local county offices or from your water bill The estimated cost is approximately
S1.15 per 1000 gallons.)
15.What are the total costs of reusableware inventory? (Cost ofware stored, weekly
ormonthly, as backups.)
> r-
16.What are the yearly ware breakage or replacement costs? (Include costs for
glasses, dishes, tray and reusable flatware replaced in a year. Tne costmay be
estimated at approximately 25% per year of the total inventory costs according to
industry standards.)
17.What are themonthly refuse/waste/garbage disposal costs? (Costs maybe
obtained from your existing records or from your local trash-removal company.)
18 a.How many trash bags are filled in a data period?
18 b.What is the cost of each trash bag or can liner? (Count only trash bags used in
service area, not the kitchen or rest-room areas. Cost may be obtained from your
invoices or from suppliers.)
M M M M 1
M M M M 1
M M M M 1
M M M M 1
1 M M M 1 1
Signature of the person completing the questionnaire:
Please print name:
Date
A print-out of cost comparisons for your particular facility will bemailed to you
within five days of receipt of this material.
Questions?
Please phone Phillip Cooke at 502/583-3783 or fax 502/589-3602
Please return these forms to:
The Foodservice Coalition
for aBctter Environment
304 West Liberty Street, Suite 201
Louisville, Kentucky 40202
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ROCHESTER INSTITUTE OF TECHNOLOGY
SCHOOL OF FOOD, HOTEL & TRAVEL MANAGENENT
COMPUTERIZED COST EVALUATION PROGRAM
USERS MANUAL
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INSTRUCTIONS FOR DATA ENTRY INTO THE R.LT COST EVALUATION MODEL
DISPOSABLE VERSUS REUSABLE WARE
INTRODUCTION
This cost evaluation model is designed to evaluate the cost differences between the use of
disposable ware and reusable ware in a foodservice operation. The model is designed to work
on Lotus 1-2-3, version 2.2 or higher.
The total cost differences will be computed and compared, based upon the data entered from the
questionnaire. (See Appendix A for questionnaire)
A three page report (See Appendix B for examples.) will be generated which consists of:
1. A cover letter
2. A summary of the main cost areas
3. A copy of the work sheet
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OPERATION OF THE COST COMPARISON MODEL
I. START UP PROGRAM
A.Start the Lotus 1-2-3 program on your system.
B.Load the cost evaluation program by retrieving the file RIT.WKT. To retrieve
file:
1.Press the slash key (/).
2.Press the F and then R for file retrieve.
3.Specify the disk drive (A: or B:)in which the program disk has
been placed and type the file name: A:RTT.WK1 or B:RIT.WK1.
The RTT worksheet will be on the screen now.
Keys to move around worksheet:
The pointer-movement keys (the arrow keys) allow you to move left or right and
up or down in the worksheet. If you make a mistake while enering the data you
can always move back to the cell and just type over wrong data with the correct
data. After you type each entry in the worksheet, you can press the arrow keys
to enetr data nad move to the next row or column simultaneously.
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H. DATA ENTRY
All the data you will enter into this worksheet will be from the questionnaire on which this
program is modeled; therefore, keep the completed questionnaire next to the key board to help
you enter the data quickly and efficiently.
[Note: Before you start entering data make sure the respondent has
completed the questionnaire and that none of the data is missing. If any of
the data is missing or incomplete, it is advisable to contact the respondent to
go over the data so you have complete and valid data ready for entry.]
A. General information section:
In this section you will type the information about the foodservice operation: company
name, contact name, title, address, and type of operation.
If the cursor is not positioned at "Company Name", press and hold down ALT key, press
the "N"key and then release both keys. This will position the cursor at :
COMPANY NAME:
Type the name of the foodservice operation.
Then use the down-arrow key to move the cursor to:
CONTACT NAME:
Type the name of the person, with the appropriate prefix, (usually the name of the person
who will be receiving the final reports) and then use the down-arrow key to move the
cursor to:
TITLE:
Type the title of the contact person, (Director Marketing, Vice President etc.)
and then use the down-arrow key to move to:
ADDRESS:
CITY/STATE/ZIP:
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[Note: If the street address starts with a number, you must
type an apostrophe(') before you type the number. (For
example: '68 East drive).]
Type the address of the company and then use the right arrow key to move to:
BUSINESS TYPE:
Type the type of service selection.
(School Cafeteria, College/University Food service, Health Care Facility, Acute care,
Long-term Care, Fast Food Outlet, Employee Feeding Facility, Family restaurant,
Other.)
B. Numerical data section:
Press and hold down the ALT key, press the "B" key, then release both the keys. This
will position the cursor in the first row under the column DISPOSABLEEWARE. Each
variable numbered in this section corresponds to the question number in the questionnaire.
[Note: Some of the data cells are protected and you will not be
able to enter any data in these cells. If you try to type any data
in these cells it will not accept the data, in such case just use
the <Esc> key to continue.]
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VOLUME
1. NUMBER OF MEALS SERVED/DATA PERIOD
Type the data from question no.Lin this column. The number will appear in both the
columns under disposable ware and reusable ware. For example, if the number of meals
served is 400 per day, the number will appear in both the columns, disposable ware and
reusable wareas shown below:
DISPOSABLE REUSABLE
WARE WARE
NUMBER OF MEALS SERVED
~
400 400
Then use the down-arrow key to move the cursor to the next row.
2. NUMBER OF PERIODS PER YEAR
Type the data from question no.2. The number will appear in both the columns
as shown below:
DISPOSABLE REUSABLE
WARE WARE
NUMBER OF PERIODS/YEAR 180 180
If the data period is 180 days, you will enter the number 180 in the data period column.
If the answer to question no.2.is in months (for example,6 months), you must convert the
figure into number of days, (6 months x 30 days =180 days) and then enter the figure
in the "Number of data periods/year column.
The data period in this column must correspond to the data period in question no. 1 . For
example if the number of meals served is 400 per day, then you must enter the number
of periods in a year as "days" and not as number of months or weeks.
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3. NUMBER OF UTENSILS PER MEAL
Type the numbers from question no.3.each row. This data is for the number of utensils
used for each meal for example, 1 large plate, 1 soup bowl, 1 glass and 3 silverware, on
per meal basis. When yoy type the data under the disposable ware column, the same data
will automatically appear under the reusable ware column as shown below:
NUMBER OF UTENSILS PER MEAL DISPOSABLE REUSABLE
WARE WARE
LARGE PLATES 1 1
SMALL PLATES/BOWLS 1 1
GLASSES
~
1 1
SILIVERWAEE 3 3
MEAL TRAYS 0 0
In the column "Cost each for disposable" you will type the cost of each disposablelarge
plate, small plate/bowl, glass, silverware or meal tray. If the foodservice operation
responding to the questionnaire is using permanent ware, you will have to get the costs
of the corresponding disposable ware from the suppliers in the respondent's area of
business and type in the estimated cost of each disposable ware.
Cost of each for
disposable only
LARGE PLATES $0,050
SMALL PLATES/BOWLS $0,040
GLASSES $0,030
SILVERWARE $0,020
MEAL TRAYS
[Note: In the example above, the number of utensils used per
meal, did not have any meal trays used; therefore, you will not
enter any cost for meal tray. Also remember that in the
example even though no.of silverware used is 3, you will enter
the cost of only one disposable silverware if the cost of each
unit is the same. How ever, if the a disposable spoon, fork and
knife have different unit costs, youmust enetr the total cost of
the 3 as a single value and in the "number of utensils per
meal"
column, type 1 (for one set of 3) for silverware.]
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LABOR COSTS
4. AVERAGE HOURLY WAGE FOR WARE
WASHING/HANDLING EMPLOYEE
Type the hourly rate in each column from question no.4, since it does not
duplicate automatically as in the
"utensils'"
columns. Make sure that the wage is
hourly and not weekly or monthly. If the respondent has given the monthly
wages, you can calculate the hourly wages by dividing the wages by the number
of hours worked in a month. The number of hours worked should begiven in
question no.6.
DISPOSABLE REUSABLE
WARE WARE
AVERAGE HOURLY WAGE FOR WARE $7.50 $7.50
WASHING/HANDLING EMPLOYEE
5. EMPLOYEE BENEFITS
When you type data in the "hourly
wage"
columns, a default number will appear in the
employee benefits column; the default is 17% of the hourly wages. For example: if the
hourly wages is $7.50, then the default number $1.28 will appear in the columns. If a
different dollar amount is given question no.5, you can replace the default value with that
amount.
DISPOSABLE REUSABLE
WARE WARE
EMPLOYEE BENEFITS $1.28 $1.28
(DEFAULT TO 17% OF THE WAGES)
The TOTAL HOURLY LABOR COST ($8.78 as per the examples used) is
automatically calculated and will appear in the respective columns
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6. AVERAGE NUMBER OF HOURS SPENT
WARE WASHING/HANDLING PER WEEK
Type the data from question no.6. Remember that the data period must correspond to
the data period in question no.2. For example: If the data period is number of days in
a year, the number of hours spent should be in a day and not in a week or month. If the
time spent ware handling is 1 hour a day you will type 1 under the disposbale ware
column. A default value, will appear in the reusable ware column, which is computed
according to studies which show that the time-spent handling disposable ware is approx
26% of the time spent handling reusable ware. As per our example, the time spent
disposable warehandling is 1 hour, which if you type under the disposable ware column,
then the reusable warecolumn column will show the corresponding time as 3.8 hours,
calculated by dividing 1 with 26% or 0.26.
DISPOSABLE REUSABLE
WARE WARE
NUMBER OF HOURS SPENT 1 3.8
WARE WASHING/HANDLING
The data for the time spent washing reusable ware will differ from the time spent ware
handling of disposable ware.
The TOTAL LABOR COST PERDATA PERIOD is automatically calculated and will
appear in the respective columns.
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MACHINERY. EQUIPMENT AND RELATED COSTS
7.0RIGINAL COST OF MACHINERY AND EQUIPMENT
(INCLUDING INSTALLATION)
Type the data from question no.7. If the total cost of the machinery including installation
is $60,000, for a dishwashing machine, type the amount under the "Reusable ware"
column. If the cost of machinery and equipment such as compactors or shredders, used
for disposable ware is given, you must enetr this cost in the disposable ware column.
DISPOSABLE REUSABLE
WARE WARE
ORIGINAL COST OF MACHINERY 0.00 $60,000
AND EQUIPMENT
8. MONTHLY LEASE COST OF EQUIPMENT
If there is leased equipment or machinery used by the operation and the respondent
should have answered question no.8. Type the amount in this row under the appropriate
column.
MONTHLY LEASE COST OF EQUIPMENT
9. AVERAGE LIFE OF MACHINERY/EQUIPMENT
If data is not provided by the respondent, the program will automatically default to 10
years for the life of the machinery and equipment. The number 10 will appear in the row
under both columns. If the average life of machinery/equipment is given in question
no.9, you can replace the default value with the respondent's
answer.
DISPOSABLE REUSABLE
WARE WARE
AVERAGE LIFE OF MACHINERY /EQUIPMENT 10 10
(IN YEARS, FOR DEPRECIATION PURPOSES)
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10. REPAIRS AND MAINTENANCE COSTS
If the respondent has not given these costs, then the program will default to 5%
(As per industry standards.) of the yearly cost of the machinery and equipment
under each column. For example if the life of the machinery and equipment is
10 years, and the original cost of the machinery is $60,000, the yearly repair and
maintenance cost of the machinery and equipment will be 5% of $6000 per year,
or $300 per year; this figure will appear on the cost of repairs and maintenance
column. If the cost is provided in question no. 10, you can replace the default
value with the cost provided.
DISPOSABLE REUSABLE
WARE WARE
ANNUAL REPAIRS/MAINTAINENCE COST S0.00 $300
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COST OF UTILITIES. DETERGENTS AND CHEMICALS
11. DETERGENTS & RINSE ADDITIVES - COST/RACK
If the cost of detergents and rinse additives per rack is not given the default figure
of $0.04000 (4 cents) will appear in the column. Type the cost if given in
question no. 11. The answer in the question will have to be given as cost per
rack.
DISPOSABLE REUSABLE
WARE WARE
DETERGENT/RINSE ADDITIVES/RACK N/A $0.04000
Remember the column under disposable ware will not have any amount as this is only for
reusable ware.
12. ELECTRIC- COST PER KILOWATT HR.
If the electricity cost per kilowatt hour is not given, the approx. average cost about 9
cents($0.099410) per kilowatt hour will appear as a default amount in this column. If
the electricity cost per Kilowatt hour is given in question no. 12a, you can replace the
default value with this answer.
DISPOSBALE REUSABLE
WARE WARE
ELECTRIC COST PER KILOWATT HR. N/A $0.099140
If for example, the respondent has given a total electricity cost of $1.40 per week, you
must convert this to the per hour costs. You do this by multiplyingbthe number of hours
the machine is operated per day (Provided in question no. 12b.) by 7 and then dividing
the weekly electricity costs given in question no 12a by the total number of hours per
week for which the machine is operated.
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13. WATER - COST PER 1000 GALLONS
If the water cost is not given, the default figure of $1.59000 will appear in the
column. Type the water cost from question no. 13 to replace the default value.
DISPOSABLE REUSABLE
WARE WARE
WATER COSTS PER 1000 GALLONS N/A $1.5900
14. SEWAGE- CHARGE PER 1000 GALLONS
If the sewage cost is not given, the default value of $1. 15000 will appear in this column.
You can replace this amount by typing the actual cost provided in question no. 14.
DISPOSABLE REUSABLE
WARE WARE
SEWAGE COST PER 1000 GALLONS N/A $1.15000
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OTHER COSTS
15. TOTAL COSTS OF REUSABLE WARE INVENTORY.
Type the cost ofReusable ware inventory from question no. 15. This data will be
entered only in the reusable ware column. The reusable ware inventory cost is
the cost of all the service ware that is in the operation. For example, if the cost
of all dishes and all silverware inventory is $1,800, type this amount under the
"Reusable Ware" column.
DISPOSBALE REUSABLE
WARE WARE
COST OF PERMANENT WARE INVENTORY N/A $1,800
16. Annual Breakage & Replacement cost
A default value will already appear in this column when a value is entered in the
"cost of permanent ware inventory". This value is 25% (According to industry
standards) of the cost of reusable ware inventory. For example if the cost of
resuable ware inventory is $1,800, the default value of $450 will appear in the
column for the annual breakage and replacement cost.You can replace the default
value if a replacement cost is given in the question no. 16.
DISPOSBALE REUSABLE
WARE WARE
ANNUAL BREAKAGE & REPLACEMENT COST $450
17. DISPOSAL COST PER DATA PERIOD
A default value will appear in the reusable ware column when you type the disposal cost
for disposable ware from question no. 17. If you type data in the reusable ware column,
then a default value will appear in the disposable ware column. This default value will
be approx. 2.9 times the cost of disposal for reusable ware. If a monthly cost of refuse
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disposal is given and your data period is "per day" you must convert this monthly cost
to a daily cost before entering the cost in its respective column. For example, if the
monthly cost of garbage and refuse disposal cost for reusable ware is $ 240.00 and the
data period for which you are computing is per day, then convert this cost to daily cost
($240/30 = $8.00) and type the disposal cost in the reusable ware column. The disposal
cost for disposable ware will be 2.9 times of this cost per day and $23.20, which will
appear under the disposable ware column as a default value.
DISPOSABLE REUSABLE
WARE WARE
DISPOSAL COST PER DATA PERIOD $23.20 $8.00
18. TRASH BAGS COST PER DATA PERIOD
The cost of garbage bags or can liners can becomputed from question nos. 18a &
18b. Remember that the cost period must correspond to the data period. For
example, if 10 bags are filled in a day (question no. 18b) and the cost of each bag
is $0. 10(question no. 18a), then the cost for the day will be $1 .00; you must enter
this amount in the reusable ware column. A default value of approx. 2.9 times
the value in the reusable ware column will appear in the disposable ware column.
Therefore, when you enter the $1 under the Reusable ware column, $2.9 will
appear under the disposable ware column. (Studies indicate that disposable ware
will fill, on the average 2.9 times as many can as would be filled if Reusable
ware were to be used)
DISPOSABLE REUSABLE
WARE WARE
TRASH BAGS COST PER DATA PERIOD $2.90 $1.00
After you have completed the dat entry process, please double check that your entries are
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in their proper columns. You can move around the worksheet with the help of the arrow
keys or use the GO-TO function KEY < F5 > to the cell you want to edit or change any
data. When you are sure all entries are correct, you are ready to print
m. PRINT REPORT
This is the last step in this process. Make sure the printer turned on and there is
enough printing paper properly aligned.
Press the <Alt> key and hold it down and press the key "P" and release both
the keys simultaneously. After a few moments the reports will be printed.
(A copy of the reports, using the data from the examples, is attached in Appendix
B.)
IV. SAVE WORKSHEET
Do not save the data on the original file RIT.WK1. You can save it by giving
another name to the file. For example, press the slash key(/) to bring up the
menu. Select File by pressing the letter F or highlighting the word
"File" in the
menu and hit the return key. Select
"Save" from the sub menu and type the name
of the file, specifying the disk drive a: or b:. For example, A: skippers and hit
return. The file for this worksheet will be saved under the name "Skippers".
V. REST PROGRAM
If you want to enter data from a new questionnaire and want to get a new worksheet on
your screen, hold the <Alt> key down and press the key
"R" to reset. This will bring
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up a blank worksheet on your screen and you may start entering information and data
from the next questionnaire.
VI. QUIT PROGRAM
After you have completed all data entry and printed the reports, press the slash {/} key.
Then press the 'Q' key to quit the program.
77
ROCHESTER INSTITUTE OF TECHNOLOGY
School of Food, Hotel and Travel Management
Rochester NY.
DISPOSABLE VERSUS REUSABLE WARE QUESTIONNAIRE
FOR COSTS EVALUATION MODEL
Please fill out the appropriate information under the questions listed on this form. It is very
important that reliable information be provided in order to obtain valid results in the final
evaluation. Some of the data sources, and default values based on industry standards and
national averages, are listed immediately under the questions. This will assist you in finding the
relevant information if it is not readily available in your operation. When you have completed
all information, please forward the original copy FCBE headquarters in the envelope provided;
you may retain the second copy of this document-for your files. A printout of your
cost-
comparison analysis will be returned to you within five days.
Name of your, food service operation:
Type of operation:
School Cafeteria
College/University Foodservice
Health Care Facility
Acute care
Long-term care
Fast Food Outlet
Employee Feeding Facility
Family Restaurant
Other(Please specify)
Name of the contact person:
Address:
.
Tel. No: ( ).
Fax:
.
Type of service ware currently used in the operation (Select one):
Reusables (china, glass or plastic, silver) OR
Disposable (Plastic, paper, etc.)
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Disposable vs. Reusable ware
Page 2 of 4.
The following cost data should represent the service area only and not the entire operation or
facility.
1. How many meals do you serve per data period?
(A data period may be on a per day, per week or per month basis,
whatever data is available; although the longer the period the more
comprehensive the results.)
2. What is the number of data periods per year?
(Number of days, weeks or months you are open for business for
a one-year period.)
3. What is the average number of utensils and service ware used per meal?
(In each case below, please give cost for disposable items only.)
No.of Large plates per meal_
Cost of Each
for disposable only
No.of Small plates/Bowls per meal
No.of Glasses per meal
No.of silverware(spoons etc.) per meal
No.of compartmental meal trays per meal
(Cost for each disposable ware may be obtained from your
distributor or supplier, or may be estimated on the basis of the
costs provided by other users.)
4. What is the average hourly wage you pay for dishwashing or handling in
your facility?
(Wages paid to those employees only who wash dishes or handle
disposable garbage.)
5. What are the costs of employee benefits for the above workers?
(In percentage [%] or dollar amount)
(Insurance,Health and medical aid, Uniform, Meals, Social
Security etc. If you do not have the exact amount you may fill in
the estimated cost based on the national average of approx. 17%
of wages.)
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Reusable vs.Disposable ware
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6. What are the average number of hours these employees spend ware
washing or ware handling per data period?
7. What was the original cost of machinery and equipment, including
installation?
(Dishwashing machines and racks or compactors, pulper,
incinerator etc. Cost may be obtained from the dealer's catalog or
his sales representative. Make certain you select the machinery
which best suits the requirements of your operation.)
8. If leased, what is the cost of lease
~
(Per month/year)
(Per month or per year. If not available estimate approx. $150 a month
based on the estimated industry standard.)
9. What is the average life of machinery/equipment?
(In years, usually used for depreciation expense. The industry
norm is approx. 10 years.)
10. What are the repairs and maintenance costs for these
machines?
(Per month or per year. Costs may be obtained from your maintenance
invoices or estimate approx. 5% of the yearly cost of machinery.)
11. What are the detergent and chemical costs, per week or per month or
total per year for ware washing?
(Costs may be obtained from your purchasing invoices, inventory
records, or from a sales representative. The estimated cost is
approx $0,040 per rack.)
12 a. What is the electricity cost per kilowatt hr. for operating the
machinery?
(For washing machine or compactors etc., cost may be obtained
from your electric bill or refer to the machine catalog for power
usage and then multiply with the electricity rate. The estimated
cost is approx $0,099 per kw. hr.)
12 b. Number of hours a day the machine is operated
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13. What are the water costs? (per 1000 gallons)
(Costs may be obtained from your local county offices or from
your water bill. The estimated cost is approx.$1.59 per 1000
gallons.)
14. What are the sewage costs? (per 1000 gallons)
(Costs may be obtained from your local county offices or from
your water bill. The estimated cost is approx. $1.15 per 1000
gallons.)
15. What are your total costs of reusable ware inventory?
(Cost of ware stored, weekly or monthly as backups.)
16. What are your yearly ware-breakage or replacement costs?
(Include costs for glasses dishes or trays or silver replaced in a year.The
cost may be estimated approx 25% per year of the total inventory costs
according to industry standards.)
17. What are your monthly refuse or garbage disposal costs?
(Costs may be obtained from your previous records or from the local trash
removal companies.)
18 a. How many trash bags are filled in a data period?
18 b. What is the cost of each trash bag or can liner?
(Count only trash bags used in service area and not the kitchen or
rest room areas. Cost can be obtained from your invoices or
suppliers.)
Signature of the person completing the questionnaire_
Please print name: .
Date:
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ECOCAFE 0 4-NOV-91
{STREET ADDRESS}
{CITY, STATE, ZIP}
DEAR {CONTACT NAME WITH PREFIX}
Thank you for giving the Foodservice Coalition for a Better Environment
the opportunity to perforin this cost "comparison analysis. We have
evaluated the cost differences between your use of disposable ware and
reusable ware.
In any such analysis, there are many variables that must be considered.
We have carefully reviewed the aspects of your operation, and have
included those variables that directly impact your costs . Where variable
of importance were needed but not supplied, we have incorporated industry
averages .
The following is a summary of the costs associated with your operation:
TOTAL ANNUAL COSTS
AVERAGE COST PER MEAL
AVERAGE COST/DATA PERIOD
DISPOSABLE
WARE
$19,238
$0.2672
$107
REUSABLE
WARE
$14,960
$0.2078
$83
SAVINGS TO
USE REUSABLE
$4,278
$0.0594
$24
We are pleased to have been of service. We welcome the opportunity to
discuss these findings with you and to answer any questions you may have.
Sincerely,
Phillip S. Cooke
Executive Director
FCBE
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ROCHESTER INSTITUTE OF TECHNOLOGY
SCHOOL OF FOOD, HOTEL & TRAVEL MANAGEMENT
SUMMARY OF COSTS
COMPANY NAME: ECOCAFE
CONTACT NAME: {CONTACT NAME WITH PREFIX}
TITLE: {DESIGNATION}
ADDRESS: {STREET ADDRESS}
BUSINESS:
{TYPE}
CITY/STATE/ZIP: {CITY, STATE, ZIP} _ DATE: 04 -Nov-91
REUSABI
WARECATAGORY OF COST
DISPOSABLE
WARE
JE
COST % COST %
DISPOSABLE WARE COSTS 12,960 67.4% N/A
LABOR COSTS 1,580 8.2% 6,005 40.1%
MACHINERY, EQUIPMENT & RELATED COSTS 0 0.0% 6,300 42.1%
UTILITIES, DETERGENTS/RINSE ADDITIVES N/A 405 2.7%
OTHER COSTS 4,698 24.4% 2,250 15.1%
TOTAL ANNUAL COSTS 19,238 100% 14,960 100%
TOTAL ANNUAL COST SAVINGS $4,279
ACKNOWLEDGEMENT :
THIS PROGRAM WAS DEVELOPED WITH SUPPORT FROM THE
FOODSERVICE COALITION FOR A BETTER ENVIRONMENT.
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ROCHESTER INSTITUTE OF TECHNOLOGY
SCHOOL OF FOOD, HOTEL & TRAVEL MANAGEMENT
COMPUTERIZED COST EVALUATION WORKSHEET
COMPANY NAME: ECOCAFE
CONTACT NAME: MR. REM LAAN
TITLE: {DESIGNATION}
ADDRESS: ECO I.AIJ, ECO CENBTER
CITY/STATE/ZIP: ST. PAUL, RN 1234 5
BUSINESS:
INDUSTRIAL CAFETRIA
DATE: 31-Oct-91
ITEM DISPOSABLE
WARE
REUSABLE
WARE
VOLUME
NUMBER OF MEALS SERVED/DATA PERIOD
NUMBER OF DATA PERIODS/YEAR
NUMBER OF UTENSILS PER MEAL
LARGE PLATES
SMALL PLATES/BOWLS
GLASSES
SILVERWARE
MEAL TRAYS
400
180
1
1
1
3
0.0
400 COST EACH
180 FOR
DISPOSABLES
1.0 $0.0500
1.0 $0.0400
1.0 $0.0300
3.0 $0.0200
0.0 $0.0000
LABOR COSTS
AVERAGE HOURLY WAGE FOR WARE
WASHING/HANDLING EMPLOYEES
EMPLOYEE BENEFITS
(DEFAULT TO 17% OF WAGES)
TOTAL HOURLY LABOR COST
AVERAGE NUMBER OF HOURS SPENT
WASHING/HANDLING
,
PER DATA PERIOD
TOTAL LABOR COSTS PER DATA PERIOD
$7.50
$1.28
$8.78
1.0
$8.78
$7.50
$1.28
$8.78
3.8
$33.36
MACHINERY, EQUIPMENT AND RELATED COSTS
$0ORIGINAL COST OF MACHINERY AND
EQUIPMENT (INCLUDING INSTALLATION)
MONTHLY LEASE COST OF EQUIPMENT
AVERAGE LIFE OF MACHINERY/EQUIPMNT
(IN YEARS, FOR DEPRECIATION EXPENSE)
ANNUAL REPAIRS/MAINTAINANCE COSTS $0
(USUALLY 5% OF YEARLY DEPRECIATION EXPENSE)
$0
10
$60,000
$0
10
$300
COST OF UTILITIES, DETERGENTS/RINSE ADDITIVES
DETERGENT/RINSE/ADD - COST/RACK
ELECTRIC - COST PER KILLOWATT HOUR
WATER - COST PER 1000 GALLONS
SEWAGE CHARGE - PER 1000 GALLONS
N/A $0 .040000
N/A $0 .099410
N/A $1. 590000
N/A $1. 150000
OTHER COSTS
COST OF REUSABLE WARE INVENTORY N/A $1,800
ANNUAL BREAKAGE & REPLACEMENT COST $0 $450
REFUSE DISPOSAL COST/DATA PERIOD $23.20 $8.00
(DISPOSABLES USUALLY REQUIRE 2.9X THE REUSABLE REFUSE COLLECTION)
TRASH BAGS COST PER. DATA PERIOD $2.90 $1.00
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ROCHESTER INSTITUTE OF TECHNOLOGY
SCHOOL OF FOOD, HOTEL & TRAVEL MANAGENENT
COMPUTERIZED COST EVALUATION PROGRAM
USERS MANUAL
INSTRUCTIONS FOR DATA ENTRY INTO THE R.I.T COST EVALUATION MODEL
DISPOSABLE VERSUS REUSABLE WARE
INTRODUCTION
This cost evaluation model is designed to evaluate the cost differences between the use of
disposable ware and reusable ware in a foodservice operation. The model is compiled and it lets
you turn lotus 1-2-3 or compatible spreadsheets into .EXE files that run by themselves, without
spreadsheet software.
The system requirements to run this model are:
HARDWARE
-IBM PC/XT/AT, PS/2 and compatibles.
-512k RAM and one floppy drive
-Automatically adapts to monitors including MDA, CGA, EGA, VGA and
Hercules.
-Spreadsheet output is extended on ASCII files and supported by all printers.
SOFTWARE
-DOS version 2.1 and above
-Supports expanded memory (LIM) 3.2 and above. Virtual memory is also
supported, for total memory of 40MB.
-NETBIOS compatible network and DOS 3.1 or higher.
The total cost differences will be computed and compared, based upon the data entered from the
questionnaire. (See Appendix A for questionnaire.)
A three page report (See Appendix B for examples.) will be generated which consists of:
1. A cover letter
2. A summary of the main cost areas
3. A copy of the worksheet
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OPERATION OF THE COST COMPARISONMODEL
I. START UP PROGRAM
There are two ways this program can be configured:
A. Hard drive (Network System) start up procedures:
1.Place the program floppy (disk) in the "A" drive.
2.At the "C" prompt {C>} Type: A:INSTALXT and press <Enter>
This will create a directory named RIT on the "C" drive and load the program
files into the directory. Then remove the floppy from the disk drive and keep it
in a safe place.
[Note: If you have a hard drive other than the "C" drive, you could
load the program files to that hard drive. For example if your hard
drive is the "F" drive Type: Copy A:*.* F: for the "F" drive.]
3.The "A" prompt will be on the screen {A>}. Type C: and press <Enter>
4.The "C" prompt will be on the screen now. At the
"C"
prompt Type RTT and
press <Enter> to begin the program:
ORIT
OR
B. Floppy drive (Stand Alone System) start up procedures:
1.Place the floppy disk in the
"A" drive and then type: A: and press <Enter> .
2.Then at the
"A"
prompt {A>} type RTT and press <Enter> to begin the
program:
A>RTT
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Either method will bring up the first screen with the RTT logo; a line will be
flashing "Loading. PleaseWait" at the bottom of the screen (Sign will appear in
red on a color CRT monitor). When the line stops flashing, a sign saying "press
any key to continue..." will appear on the screen. Press any key and the main
worksheet will now appear on the screen. At the bottom of the screen will appear
a list of function keys to help you enter the data as follows:
Fl=INFORMATION F2=NAMES F3=DATA ENTRY F4=PRINT
F5=RESTART F6=QUIT.
If you press the Fl key for information and then want to go back to the main
worksheet, just press the <ESC> key. (The Fl key will bring up the
information about who developed the package with the address and telephone
number of the developer.)
[Note: If you do not have a color CRT terminal the function keys may not
appear on the bottom of the screen. In that case please refer to the function
key instructions herein to use this program.)
Keys to move around worksheet:
The pointer-movement keys (the arrow keys) allow you to move left or right and up or
down in the worksheet. If you make a mistake while entering the data you can always
move back to the cell and just type over wrong datawith the correct data. After you type
each entry in the worksheet, you can press the arrow keys to enter data and move to the
next row or column simultaneously.
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H. DATA ENTRY
All the data you will enter into this worksheet will be from the questionnaire on which this
program is modeled; therefore, keep the completed questionnaire next to the key board to help
you enter the data quickly and efficiently.
[Note: Before you start entering data make sure the respondent has
completed the questionnaire and that none of the data is missing. If any of
the data is missing or incomplete, it is advisable to contact the respondent to
go over the data so you have complete and valid data ready for entry. See
Appendix A for an example of the questionnaire.]
A. General information section:
In this section you will type the information about the foodservice operation: company
name, contact name, title, address and business type. If the cursor is not positioned at
"Company Name", press the F2 key to move the cursor to:
COMPANY NAME:
Type the name of the foodservice operation.
Then use the down-arrow key to move the cursor to:
CONTACT NAME:
Type the name of the person, with the appropriate prefix (usually the name of the person
who will be receiving the final reports), and then use the down-arrow key to
move the cursor to:
TITLE:
.
Type the title of the contact person (Director Marketing, Vice President etc.), and then
use the down-arrow key to move the cursor to:
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ADDRESS:
CITY/STATE/ZD?:
[Note: If the street address starts with a number, you must
type an apostrophe (') before you type the number, (for
example '68 East drive)]
Type the address of the company, and then use the right arrow key to move to the next
cell:
BUSINESS TYPE:
Type in the type of service selection.
(School Cafeteria, College/University Foodservice, Health Care Facility, Acute care
Long-term care, Fast Food Outlet, Employee feeding Facility, Family Restaurant,
and Other.)
B. Numerical data section:
After the general information has been entered, press the F3 key to position the cursor
in the first row under the column DISPOSABLEWARE. Each variable numbered in this
section corresponds to the question number in the questionnaire.
[Note: Some of the data cells are protected and you will not be
able to enter any data. If you try to type in any data in these
cells, a sign "protected
cell"
will flash on the top-left side of the
computer screen, in such case just use the <Esc> key to
continue.]
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VOLUME
1. NUMBER OF MEALS SERVED/DATA PERIOD
Type the data from question no.l. The number will appear in both columns under
disposable ware and reusable ware. For example, if the number of meals served is 400
per day, the number will appear in both columns, reusable ware and disposable ware as
shown below:
DISPOSABLE REUSABLE
WARE WARE
NUMBER OF MEALS SERVED 400 400
Then use the down-arrow key to move the cursor to the next row.
2. NUMBER OF PERIODS PER YEAR
Type the data from question no.2. The number will appear in both columns as
shown below:
DISPOSABLE REUSABLE
WARE WARE
NUMBER OF PERIODS/YEAR 180 180
If the data period is 180 days, you must type 180 in the data period column. If the
answer to question no.2 is in months (for example,6 months), you must convert the figure
into number of days, (6 months x 30 days =180 days). The data period must correspond
to the data period in question no. 1 . For example if the number of meals served are 400
per day, then you must enter the number of periods in a year as
"days"
and not as
number of months or weeks.
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3. NUMBER OF UTENSILS PER MEAL
Type the data from question no.3 in each row. This data is for the number of utensils
used for each meal for example, 1 large late, 1 soup bowl, 1 glass and 3 silverware, on
per meal basis. When you type the data under the disposable ware column, the same data
will automatically appear under the reusable ware columns shown below:
NUMBER OF UTENSILS PER MEAL DISPOSABLE REUSABLE
WARE WARE
LARGE PLATES 1 1
SMALL PLATES/BOWLS 1 1
GLASSES 1 1
SILVERWARE 3 3
MEAL TRAYS 0 0
In the column "Cost each for disposable" you will type the cost of each disposable large
plate, small plate/bowl, glass, silverware or meal tray. If the foodservice operation
responding to the questionnaire is using permanent ware, you will have to get the costs
of the corresponding disposable ware from the suppliers in the respondent's business area
and type in the estimated cost of each disposable ware.
Cost of each for
disposable only
LARGE PLATES $0,050
SMALL PLATES/BOWLS $0,040
GLASSES $0,030
SILVERWARE $0,020
MEAL TRAYS
[Note:In the example above, the number of utensils used per
meal did not have any meal trays used; therefore, you will not
enter a cost for meal trays. Also, remember that even though
the no. of silverware used is 3, you will enter the cost of only
one disposable silverware, if the cost of each unit is the same.
However, if a disposable spoon, knife and fork have different
unit costs, you must enter the total cost of the 3 as a single
value, and in the "number of utensils per
meal"
column, type
1 (for one set of 3 silverware) for silverware.]
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LABOR COSTS
4. AVERAGE HOURLY WAGE FOR WARE
WASHING/HANDLING EMPLOYEE
Type the hourly rate in each column from question no. 4., since it does not duplicate
automatically as in the
"utensils"
columns. Make sure that the wage is hourly and not
weekly or monthly. If the respondent has given the monthly wages, you can calculate
the hourly wages by dividing the wages by the number of hours worked in a month. The
number of hours worked should be given in question no.6.
DISPOSABLE REUSABLE
WARE WARE
AVERAGE HOURLY WAGE FOR WARE $7.50 $7.50
WASHING/HANDLING EMPLOYEE
5. EMPLOYEE BENEFITS
When you type the data in the "hourly wage" columns, a default value will appear in the
employee benefits columns; this default value is 17% of the hourly wages. For example,
if the hourly wage is $7.50, then the amount $1.28 will appear in the columns. If a
different dollar amount is given in question no.5, you can replace the default value with
that amount.
DISPOSABLE REUSABLE
WARE WARE
EMPLOYEE BENEFITS $1.28 $1.28
(DEFAULT TO 17% OF THE WAGES)
The TOTAL HOURLY LABOR COST ($8.78 as per the example) is automatically
calculated and will appear in the respective columns.
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6. AVERAGE NUMBER OF HOURS SPENT
WASHING/HANDLING PER DATA PERIOD
Type the data from question no.6. Remember that the data period must correspond to
the data period in question no.2. For example, if the data period is number of days in
a year, the number of hours spent should be in a day and not in a week or month. If the
time spent ware handling is 1 hour a day, you will type the number 1, under the
"Disposable Ware" column. A default value will appear in the reusable ware column,
which is computed according to studies which show that the time spent handling
disposable ware is 26% of the time spent handling reusable ware. As per our example,
if the time spent for disposable ware handling is 1 hour, the reusable ware column will
show the corresponding time as 3.8 hrs., calculated by dividing 1 with 26% or .26.
DISPOSABLE REUSABLE
WARE WARE
NUMBER OF HOURS SPENT 1 3.8
WARE WASHING/HANDLING
The data for the time spent washing reusable ware will differ from the time spent
handling of disposable ware.
The TOTAL LABOR COST PER DATA PERIOD is automatically calculated
and will appear in the respective columns.
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MACHINERY. EQUIPMENT AND RELATED COSTS
7. ORIGINAL COST OF MACHINERY AND
EQUIPMENT (INCLUDING INSTALLATION)
Type the data from question no.7. If the total cost of the machinery including installation
is $60,000 for a dishwashing machine, type this amount under the "Reusable
ware"
column. If the cost of machinery and equipment such as compactors or shredders, used
for disposable ware is given, you must enter this cost in the disposable ware column.
DISPOSABLE REUSABLE
WARE WARE
ORIGINAL COST OF MACHINERY 0.00 $60,000
AND EQUIPMENT
8. MONTHLY LEASE COST OF EQUIPMENT
If there is leased equipment or machinery used by the operation, the respondent should
have answered question no.8. Type the amount in this row under the appropriate
column.
MONTHLY LEASE COST OF EQUIPMENT
9. AVERAGE LIFE OF MACHINERY/EQUIPMENT
If data is not provided by the respondent, the program will automatically default to 10
years for the life of the machinery and equipment. The number 10 will appear in the row
under both columns. If the average life of machinery/equipment is given in question
no.9, you can replace the default value with
the respondent's answer.
DISPOSABLE REUSABLE
WARE WARE
AVERAGE LIFE OF MACHINERY /EQUIPMENT 10 10
(IN YEARS, FOR DEPRECIATION EXPENSE)
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10. REPAIRS AND MAINTENANCE COSTS
If the respondent has not given these costs, then the amount will automatically default
to 5% (as per industry standards) of the yearly cost of machinery and equipment under
each column. For example, if the life of the machinery and equipment is 10 years, and
the original cost of the machinery is $60,000, the yearly repair and maintenance cost of
the machinery and equipment will be 5% of $6000 per year or $300 per year; this
monthly amount will appear in the cost of repairs and maintenance column. If the cost
is provided in question no. 10, you can replace the default value with the cost provided.
DISPOSABLE REUSABLE
WARE WARE
ANNUAL REPAIRS/MAINTENANCE COSTS 0.00 $300
(USUALLY 5% OF YEARLY DEPRECIATION EXPENSE)
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COST OF UTILITIES. DETERGENTS AND CHEMICALS
11. DETERGENTS & RINSE ADDITIVES - COST/RACK
Type the cost given in question no. 11 in this column. The answer to the question will
have to be given as cost per rack. If the cost of detergents and rinse additives per rack
is not given a default value of $0.04000 (4 cents) will appear in the column.
DISPOSABLE REUSABLE
WARE WARE
DETERGENT/RINSE ADDITIVES/RACK N/A $0.04000
Remember the column under disposable ware will not have any amount since this cost
is only for reusable ware.
12. ELECTRIC- COST PER KILOWATT HR.
If the respondent fails to give the electricity cost per kilowatt hour, the approx. average
cost of about 9 cents ($0.099410) per kilowatt hour will appear as a default amount in
this column. If the electricity cost perKilowatt hour is given in question no. 12a, you can
replace the default value with this answer.
DISPOSABLE REUSABLE
WARE WARE
ELECTRIC COST PER KILOWATT HR. N/A $0.099140
If for example, the respondent has given total electricity costs of $1.40 per week, you
must convert this to the per hour costs. You do this by multiplying the number of hours
the machine is used per day provided in question no. 12b by 7. Then divide the weekly
electricity costs (given in question no. 12a) by the total number of hours per week.
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OTHER COSTS
15. TOTAL COSTS OF REUSABLE WARE INVENTORY.
Type the cost of reusable ware inventory from question no. 15. This data will be entered
only in the reusable ware column. The reusable ware inventory cost is the cost of all the
service ware that is in the operation. For example, if the cost of all dishes and silverware
inventory is $1,800, type this amount under the "Reusable Ware" column.
DISPOSABLE REUSABLE
WARE ARE
COST OF PERMANENT WARE INVENTORY N/A $1,800
16. ANNUAL BREAKAGE & REPLACEMENT COST
A default value will appear in this column when a value is typed in the "cost of reusable
ware inventory". This value is 25% (According to industry standards) of the cost of
reusable ware inventory. For example, if the cost of reusable ware inventory is $1 ,800,
the default value of $450 will appear in the column for the annual breakage and
replacement cost. You can replace the default value if a replacement cost is given in
question no. 16.
DISPOSABLE REUSABLE
WARE WARE
ANNUAL BREAKAGE & REPLACEMENT COST $450
17. DISPOSAL COST PER DATA PERIOD
A default value will appear in the reusable ware column when you type the disposal cost
for disposable ware from question no. 17. If you are typing the data in the reusable ware
column then a default value will appear in the disposable ware column. This default
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value will be approx. 2.9 times the cost of disposal for reusable ware. If a monthly cost
of refuse disposal is given and your data period is "per day," then you must convert this
monthly cost to a daily cost before entering the cost in its respective column. For
example, if the monthly cost of garbage and refuse disposal for reusable ware is $ 240.00
and the data period for which you are computing is per day, then convert this cost to
daily cost ($240/30 = $8.00) and type that cost in the reusable ware column. The
disposable ware cost for refuse disposal will be 2.9 times this cost per day, and $23.20
will appear under the disposable ware column as a default value.
DISPOSABLE REUSABLE
WARE WARE
DISPOSAL COST PER DATA PERIOD $23.20 $8.00
18. TRASH BAGS COST PER DATA PERIOD
The cost of garbage bags or can liners can be computed from question nos. 18a & 18b.
Remember that the cost period must correspond to the data period. For example, if 10
bags are filled in a day (question no. 18a) and the cost per bag is $0.10, then the cost for
the day will be $1.00; you must enter this amount in the reusable ware column.
A default value of approx. 2.9 times the value in the reusable ware column will appear
in the disposable ware column. Therefore, when you enter $1.00 under the reusableware
column, $2.90 will appear under the disposable ware column. (Studies indicate that
disposable ware will fill, on the average 2.9 times as many cans as would be filled if
reusable ware were used)
DISPOSABLE REUSABLE
WARE WARE
TRASH BAGS COST PER DATA PERIOD $2.90 $1.00
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After you have completed the data entry process, please double check that your
entries are in their proper columns. You can move around the worksheet with the
help of the arrow keys if you need to edit or change any data. When you are sure all
entries are correct, you are ready to print.
HI. PRINT REPORT
This is the last step in this process. Make sure printer is turned on and there is enough
printing paper properly aligned.
Press the F4 key. After a few moments the reports will be printed.
(A copy of the reports, using the data in the examples, is attached in Appendix B.)
IV. RESET PROGRAM
If you want to enter data from a new questionnaire and want to get a new worksheet on your
screen, press the F5 key to restart the program. This will bring up a blank worksheet on your
screen and you may start entering information and data from the next questionnaire.
V. QUIT PROGRAM
After you have completed all data entry and printed the reports, press F6 to quit the program.
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ROCHESTER INSTITUTE OF TECHNOLOGY
School of Food, Hotel and Travel Management
Rochester NY.
DISPOSABLE VERSUS REUSABLE WARE QUESTIONNAIRE
FOR COSTS EVALUATIONMODEL
Please fill out the appropriate information under the questions listed on this form. It is very
important that reliable information be provided in order to obtain valid results in the final
evaluation. Some of the data sources, and default values based on industry standards and
national averages, are listed immediately under the questions. This will assist you in finding the
relevant information if it is not readily available in your operation. When you have completed
all information, please forward the original copy FCBE headquarters in the envelope provided;
you may retain the second copy of this documenffor your files. A printout of your cost-
comparison analysis will be returned to you within five days.
Name of your, food service operation:
Type of operation:
School Cafeteria
College/University Foodservice
Health Care Facility
Acute care
Long-term care
Fast Food Outlet
Employee Feeding Facility
Family Restaurant
Other(Please specify)
Name of the contact person:
Address:
Tel. No: ( ).
Fax:
Type of service ware currently used in the operation (Select one):
Reusables (china, glass or plastic, silver) OR
Disposable (Plastic, paper, etc.)
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The following cost data should represent the service area only and not the entire operation or
facility.
1. How many meals do you serve per data period?
(A data period may be on a per day, per week or per month basis,
whatever data is available; although the longer the period the more
comprehensive the results.)
2. What is the number of data periods per year?
(Number of days, weeks or months you are open for business for
a one-year period.)
3. What is the average number of utensils and service ware used per meal?
(In each case below, please give cost for disposable items only.)
No.of Large plates per meal_
Cost of Each
for disposable only
No.of Small plates/Bowls per meal
No.of Glasses per meal
No.of silverware(spoons etc.) per meal_
No.of compartmental meal trays per meal
(Cost for each disposable ware may be obtained from your
distributor or supplier, or may be estimated on the basis of the
costs provided by other users.)
4. What is the average hourly wage you pay for dishwashing or handling in
your facility?
(Wages paid to those employees only who wash dishes or handle
disposable garbage.)
5. What are the costs of employee benefits for the above workers?
(In percentage [%] or dollar amount)
(Insurance,Health and medical aid, Uniform, Meals, Social
Security etc. If you do not have the exact amount you may fill in
the estimated cost based on the national average of approx. 17%
of wages.)
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6. What are the average number of hours these employees spend ware
washing or ware handling per data period?
7. What was the original cost of machinery and equipment, including
installation?
(Dishwashing machines and racks or compactors, pulper,
incinerator etc. Cost may be obtained from the dealer's catalog or
his sales representative. Make certain you select the machinery
which best suits the requirements of your operation.)
8. If leased, what is the cost of lease (Per month/year)
(Per month or per year. If not available estimate approx. $150 a month
based on the estimated industry standard.)
9. What is the average life ofmachinery/equipment?
(In years, usually used for depreciation expense. The industry
norm is approx. 10 years.)
10. What are the repairs and maintenance costs for these
machines?
(Per month or per year. Costs may be obtained from your maintenance
invoices or estimate approx. 5% of the yearly cost of machinery.)
11. What are the detergent and chemical costs, per week or per month or
total per year for ware washing?
(Costs may be obtained from your purchasing invoices, inventory
records, or from a sales representative. The estimated cost is
approx $0,040 per rack.)
12 a. What is the electricity cost per kilowatt hr. for operating the
machinery?
(For washing machine or compactors etc., cost may be obtained
from your electric bill or refer to the machine catalog for power
usage and then multiply with the electricity rate. The estimated
cost is approx $0,099 per kw. hr.)
12 b. Number of hours a day the machine is operated
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13. What are the water costs? (per 1000 gallons)
(Costs may be obtained from your local county offices or from
your water bill. The estimated cost is approx.$1.59 per 1000
gallons.)
14. What are the sewage costs? (per 1000 gallons)
(Costs may be obtained from your local county offices or from
your water bill. The estimated cost is approx. $1.15 per 1000
gallons.)
15. What are your total costs of reusable ware inventory?
(Cost of ware stored, weekly or monthly as backups.)
16. What are your yearly ware-breakage or replacement costs?
(Include costs for glasses dishes or trays or silver replaced in a year.The
cost may be estimated approx 25% per year of the total inventory costs
according to industry standards.)
17. What are your monthly refuse or garbage disposal costs?
(Costs may be obtained from your previous records or from the local trash
removal companies.)
18 a. How many trash bags are filled in a data period?
18 b. What is the cost of each trash bag or can liner?
(Count only trash bags used in service area and not the kitchen or
rest room areas. Cost can be obtained from your invoices or
suppliers.)
Signature of the person completing the questionnaire_
Please print name: .
Date:
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ECOCAFE 04-NOV-91
{STREET ADDRESS)
(CITY, STATE, ZIP}
DEAR (CONTACT NAME WITH PREFIX)
Thank you for giving the Foodservice Coalition for a Better Environment
the opportunity to perform this cost comparison analysis. We have
evaluated the cost differences between your use of disposable ware and
reusable ware.
In any such analysis, there are many variables that must be considered.
We have carefully reviewed the aspects of your operation, and have
included those variables that directly impact your costs . Where variab.
of importance were needed but not supplied, we have incorporated indust:
averages .
The following is a summary of the costs associated with your operation:
TOTAL ANNUAL COSTS
AVERAGE COST PER MEAL
AVERAGE COST/DATA PERIOD
DISPOSABLE
WARE
$19,238
$0.2672
$107
REUSABLE
WARE
$14,960
$0.2078
$83
SAVINGS TO
USE REUSABLE
$4,278
$0.0594
$24
We are pleased to have been of service. We welcome the opportunity to
discuss these findings with you and to answer any questions you may hav^
Sincerely,
Phillip S. Cooke
Executive Director
FCBE
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ROCHESTER INSTITUTE OF TECHNOLOGY
SCHOOL OF FOOD, HOTEL & TRAVEL MANAGEMENT
SUMMARY OF COSTS
COMPANY NAME: ECOCAFE
CONTACT NAME: {CONTACT NAME WITH PRE
TITLE: {DESIGNATION}
ADDRESS: {STREET ADDRESS}
CITY/STATE/ZIP: {CITY, STATE, ZIP}
CATAGORY OF COST
BUSIN
FIX} {TYPE
DATE:
DISPOSABLE
WARE
ESS:
}
04-NOV-91
REUSABLE
WARE
COST % COST %
DISPOSABLE WARE COSTS 12,960 67.4% N/A
LABOR COSTS 1,580 8.2% 6,005 40.1
MACHINERY, EQUIPMENT & RELATED COSTS 0 0.0% 6,300 42.1-
UTILITIES, DETERGENTS/RINSE ADDITIVES N/A 405 2.7
OTHER COSTS 4,698 24.4% 2,250 15. i:
TOTAL ANNUAL COSTS 19,238 100% 14,960 100'
TOTAL ANNUAL COST SAVINGS $4,279
ACKNOWLEDGEMENT :
THIS PROGRAM WAS DEVELOPED WITH SUPPORT FROM THE
FOODSERVICE COALITION FOR A BETTER ENVIRONMENT.
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ROCHESTER INSTITUTE OF TECHNOLOGY
SCHOOL OF FOOD, HOTEL & TRAVEL MANAGEMENT
COMPUTERIZED COST EVALUATION WORKSHEET
COMPANY NAME: ECOCAFE
CONTACT NAME: MR. REM LAAN
TITLE:
ADDRESS:
CITY/STATE/ZIP :
{DESIGNATION}
ECO LAB, ECO CENBTER
ST. PAUL, MN 12345
BUSINESS:
INDUSTRIAL CAFETRIA
DATE: 31-Oct-91
ITEM DISPOSABLE
WARE
REUSABLE
WARE
VOLUME
NUMBER OF MEALS SERVED/DATA PERIOD
NUMBER OF DATA PERIODS/YEAR
NUMBER OF UTENSILS PER MEAL
LARGE PLATES
SMALL PLATES/BOWLS
GLASSES
SILVERWARE
MEAL TRAYS
400
180
1.
1,
1.
3.
0,
400 COST EACH
180 FOR
DISPOSABLES
1.0 $0.0500
1.0 $0.0400
1.0 $0.0300
3.0 $0.0200
0.0 $0.0000
LABOR COSTS
AVERAGE HOURLY WAGE FOR WARE
WASHING/HANDLING EMPLOYEES
EMPLOYEE BENEFITS
(DEFAULT TO 17% OF WAGES)
TOTAL HOURLY LABOR COST
AVERAGE NUMBER OF HOURS SPENT
WASHING/HANDLING PER DATA PERIOD
TOTAL LABOR COSTS PER DATA PERIOD
$7.50
$1.28
$8.78
1.0
$8.78
$7.50
$1.28
$8.78
3.8
$33.36
MACHINERY, EQUIPMENT AND RELATED COSTS
$0ORIGINAL COST OF MACHINERY AND
EQUIPMENT (INCLUDING INSTALLATION)
MONTHLY LEASE COST OF EQUIPMENT
AVERAGE LIFE OF MACHINERY/EQUIPMNT
(IN YEARS, FOR DEPRECIATION EXPENSE)
ANNUAL REPAIRS/MAINTAINANCE COSTS $0
(USUALLY 5% OF YEARLY DEPRECIATION EXPENSE)
$0
10
$60,000
$0
10
$300
COST OF UTILITIES, DETERGENTS/RINSE ADDITIVES
DETERGENT/RINSE/ADD - COST/RACK
ELECTRIC - COST PER KILLOWATT HOUR
WATER - COST PER 1000 GALLONS
SEWAGE CHARGE - PER 1000 GALLONS
N/A $0 .040000
N/A $0 .099410
N/A $1 ,590000
N/A $1 .150000
OTHER COSTS
COST OF REUSABLE WARE INVENTORY N/A $1,800
ANNUAL BREAKAGE & REPLACEMENT COST $0 $450
REFUSE DISPOSAL COST/DATA PERIOD $23.20 $8.00
(DISPOSABLES USUALLY REQUIRE 2 . 9X THE REUSABLE REFUSE COLLECTION)
TRASH BAGS COST PER. DATA PERIOD $2.90 $1.00
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Hobart DishwashingMachine Specifications
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31 Vi
69% x
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69% x
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34V4
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j Wash 2
Pre-Wash 1
Wash 2
""
Wash 2
Rinse 2 -.ft
Pre-Wash 1
Wash 2
Rinse 2
'
Pre-Wash 1
'
Wash 2
:-.- Rinse 2
Wash 2
Rinse 2
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, Pre-Wash 1
Wash 2
:'. ~ Rinse 2
Pre-Wash 1
Wash 2
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'
. Pre-Wash 20.8
Wash 37.0
Pre-Wash 18.5
Wash 37.0
Wash 22 '.ft
Rinse 22
"
Pre-Wash 20.8
Wash 22
Rinse 22
Pre-Wash 18.5
Wash 22
Rinse 22
Wash 27.7
Rinse 27.7
Pre-Wash 20.B
Wash 27.7
Rinse 27.7
Pre-Wash 18.5
Wash 27.7
Rinse 27.7
Combined
' 360
Combined
390
Combined
420
Combined
540
Combined
570
Combined
480
Combined Combined
630
ash 80 Rinse(T. _
- Reaulated
li'
Regulated
Two 10 KW J,. - RegulatedThree 10 KW ^>
_ 60
s
^
6.5 ^
(1|
4.5 -I
7.5 > <=
(D
4.7 J
390 = =
(H
270 J
450 >
(1]
282 J
192 =>
Hot Water Sanitizing - Chemical Sanitizing
1.204 - 180-F - 1.204 - 140'F
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|
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c-line automatic rack
conveyor dishwashers
0P/0verall Product
FULLY AUTOMATIC RACK-TYPE DISHWASHER Flexible strip
curtains. Stainless steel wash chamber and tank. Welded steel
painted frames. "A" model C-Lines have welded stainless steel
frames. Solid state electronic temperature controls with positive low
water protection. All fixed washarms no rotating.
Illustrations show the lower front enclosures.These lower panels
are optional at extra cost.
When electric heat is specified on any automatic conveyor dish
washer, disconnect switches are recommended for each power
circuit connected to dishwasher. These disconnect switches are
NOT furnished by Hobart and should be installed in the power
circuits ahead of the dishwasher by the electrical contractor at
the time of installation.
FOR Selection Factors and Ordering Data -see Page 43.
Choice of
Pre-Wash Units
Choose any of the pre-wash units, add
its length to a basic unit and you will
present your client the most efficient
dishroom combination for his specific
needs. Powerful jets in these pre-wash
units quickly strip food soil from table
ware to improve dishwashing results.
There is no rewash and no detergent
waste.
Listed by U.L. and N.S.F. and meet
requirements of A.S.S.E. 7'?ndard No. 1004
RS-22A A compact
22"
recirculating
water power pre-wash, this unit has the
same efficiency features as the
PW-36A described below. It uses over
flow water from the power wash tank;
no fill valve is required.
PW-36A An efficient
36" heavy-duty
Dower pre-wash for top performance
and ultimate efficiency.
The PW-36A
does not use fresh hot water; it has its
own pumpwhich recirculates the basic
dishwasher detergent overflow water
from the power wash tank.
C-44A | CRS-66A | CPW-30A C-54
Machine Ratings (Mechanical) See 1 page 43 . ,
Racks per Hour (19W x 19y<") . ftft -ft
" "-'
-
; ' "234-
Conveyor Speed - leet per minute
'
.-:''"
- -"-'-' 6.5
Dishes per Hour (Average 25 per rack) . :-;"
'.*- r; ft'- 5.850-
Glasses per Hour (Average 45 per rack) -ftftft :ftftft-". ' - :"- 10,500~
Floor Space - Table to Table (inches) - ..--'.---'. 44 66 = '.... 80 - 54 .
Overall Dimensions -H x W x D (inches) '. P
'.'..';-''""
!
70V4 X
45Vi x
30'/<
70V* x ft-,.
'A 67Vis x "-,
70V< x
81VI5X
30Vj
-. 691* x
.ftft 66 x
31V<
Motor -see 2 page 43 (H.P.)
ft-'
ft '" ft ft ft>
Conveyor Drive -"-.;-;>ft'-' -:;'.".. '.'.'.".!:..-'.; .-:
2
' Pre-Wash 1
-'.- ft 2_._..-. --._ Wash 2
?
*~
Blower-Dryer - Motor H.P. (if used) : - ---'::_<: -. -
Electric Blower Dryer ftrft.-.- :-.'-:- ... . "-: -ft .;;
Vftft'"
Heating Coils (it used) : ':
' " -"". '.'' -
Blower-Dryer- Based on 20 PSI ...-.-.
flowing Steam il used (25 PS1G MAX.) --
-..-
"r T- : A
^
Number of Tanks ..-'. 1 - 2 2 1
Tank Capacity -Gallons 23.0
Fte-Wash 17.0
Wash 23.0
Pre-Wash 17.0
Wash 23.0 : 37.0
Pump Capacity -See 3 page 43
Gallons per Minute - Weir Test 151
Combined :
204
Combined
265 w/1 H.P. 234
Healing Equipment - See 4 page 43 - (For keeping
power wash and or power rinse water hot)
Gas Burners (with Natural Gas) - cu. tt. per he 80-
Steam Injectors -
Electric Heating Unit - Size Used
Regulated
Two 10 KW
Rinse - See 5 page 43 - Minutes operated during hour of
maximum operation
Final Rinse Flow - Gals, per min.
At 15 PSI Flow Pressure - 1^
At 20 PSI Flow Pressure 7.5
Final Rinse Flow - Gals, per hr. - MAXIMUM
At 15 PSI Flow Pressure 390
At 20 PSI Flow Pressure
< 300 5- 450
Rinse 20 PSI Flow Pressure
Gal./Rack
Hoi Wat r Sanitizing - Chemie
.53
-180-f- 1.53-1
I Sanitizinp
1.92 - 180-f1 40-F
Steam Consumption - Pounds per hr. - MAXIMUM
Approx. 30 lbs. per hr. - 1 boiler h.p. (BHP)
Dishwasher, based on 20 PSI steam and on customer
supplying final rinse water at 180"F. maximum ? 71
Steam Booster, if used on 20 PSI steam - 20
PSI water flowing - 130"F. entering water raised
to 180*F. min. *
Exhaust Requirements - Cubic Feet per minute
Entrance End _
'
-
Discharge End <- 400 5-
Discharge End -
w/Blower Dryer f
-1 .
-
Peak Rate ol Drain Flow- Gallons per minute.
(Initial rate with full tank) - 38
Shipping Weight Crafted
- Approximate lbs., including racks 636 | 883 | 1,030 | 890
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automatic conveyor dishwashers
Clean Up
OP/Overall Product
ft (flighl-type) Models many additional variations of
ffiesa model specifications are available. Engineering
data furnished on request
Numbers in parentheses, below model number from left
to right, represent length in feet of the following respec-
yiy: Loadinn section Was.
"
v.t< Power Rinsing
;--
;ng r*:c.!'-..
Flight-type dishwasherwith BLOWER-DRYER OPTION
has the same specifications as the Basic FT-800 Series
EXCEPT for one additional Blower Motor {2
H.P.-200-230/60/3 and 460/60/3) and is available on
anymodel having either a 9 or 11 foot Unloading section.
Entire FT-800 Series is Listed by U.L. and N.S.F. and
meets requirements of A.S.S.E. Standard No. 1004.
bn!5-B_i4 E23;
Model FT800S
Model FT800
Machine Ratings (Mechanical)
See 1 Page 43
Conveyor Speed Feet per minute
FT-800 Series
(5,7/8/5,7,9,11)
10
FT-800S Series
(5, 7/4/5,7,9,11)
Dishes per Hour 13,043
Floor SpaceFeet
- Determined by the combination ol various lengths in
loading and unloading ends.
(Example: FT822 -(7 + 8 + 7) -22 leet long)
(Example: FT820S - (5 + 4 + 11) - 20 (eetlong)
Overall Dimensions (H x W x D) - 73tt x 3&V* x "(B) -
MotorHobart builtSee 2 page 43
H.P. - ft *
:
Blower-Dryer Motor H.P. (i( used)
Electric Blower DryerHeating Coil
(II used) U.L Listed --.
Steam Blower-DryerBased on 20 PSI 4 Rowing
Steam (II used) (25 PSIG max) - ",- .
Tank CapacityGallons
Pump CapacitySee 3 page 43
Gals, per min. Weir Test
Heating EquipmentSee 4 page 43
(For keeping power wash and/or power rinse
water hot).
Regulated Steam InjectorsSpecify
Regulated Steam Coils
Regulated Electric
Pre-Wash 2 - Wash 3 - Rinse 3 - Conveyor Vi Pre-Wash 2 - Wash 3 - Conveyor VS
- 75 tbs./hr. -
Pre-Wash 40 - Wash 40 - Rinse 40
Pre-Wash 150 - Wash 240 - Rinse 240
Pre-Wash 40 - Wash 40
Pre-Wash 150 -Wash 240
RinseSee 5 Page 43
Minutes operated during hr. of capacity
operation
Rate of Rinse Flowat 20 PSI
Row Pressure Gals, per min.
When electric heat is specified on any flight type or automatic conveyor dishwashers, disconnect switches
are recommended lor each power circuit connected to dishwasher. These disconnect switches
are NOT furnished by Hobart and should be installed in the power circuits ahead of the dishwasher
by the electrical contractor at the time of installation.
Circuit breakers optional at extra cost.
2-1 0 KW Wash and 2-1 3 KW Power Rinse 4-10 KW Wash
-60-
High Temperature 5.7 - Low Temperature 3.5
Rinse Consumption Gals, per hour
At 20 PSI flow Pressure
Steam ConsumptionPounds per hourMaximum
Approx. 30 lbs. per hr. - 1 boiler h.p. (BHP)
Dishwasher, based on 15 to 52 PSI steam at
the machine and on customer supplying final
rinse water al listed minimum (A) (20 PSIG)
Steam Booster, if used, based on 20 PSI steam
- 20 PSI water flowing - 120"F. entering water,
raised to 190*F. (70'fC rise) (180*F. mm.)
Exhaust Requirements Cubic leet
per minute
Loading End
Unloading End
Loading End-With Blower-Dryer (if used)
, Unloading End-With Blower-Dryer (if used)
Peak Rate of Drain Flow-Gals, per mm.
(Initial rate with full tank)
High Temperature 342 - Low Temperature 210
Final Rinse Temperature
175 lbs./180'F 125 lbs./140*F
215 N.'A
High Temperature 6.5
High Temperature 390
Final Rinse Temperature
175 Ibs./180"F
38-
Shipplng Weight Crated
r5
- Varies by individual model - consult your Hobart representative.
(A) If only 10-12 PSIG Steam Pressure available at
machine.- specify Low Pressure Steam Option.
(B) With all covers removed, machine width is 34'V1'.
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doormodels
AM-14 (TWO DOORS WITH FRONT INSPECTION DOOR) Straight
Thru Type AM-14C (CORNER TYPE) - Semi-automatic Rack Type with
all solid state electronic control system. Stainless steel tank, wash cham
ber, and frame. Include door cycle switch for automatic operation, two
each PEG and COM heavy-duty racks.
AM DISHTABLES:
All stainless steel. Available for right-to-left and left-to-right operation.
Coved corners. 6" high backsplash. 1s/s" diameter tubular stainless steel
legswith adjustable stainless steel feet. 6" deep 20" x 20" stainless steel
sink with center opening with removable rack slides. Stainless steel
bracketswelded to table formounting electricwater booster and disposer
control panel.
Optional Accessories: 34" or 42" stainless steel undershelf. 42" stain
less steel overshelf. Utility spray. Heavy-duty Pre-Rinse Spray. Sink
Flange with 2" lever drain. 10 KW booster heater.
HOT WATER
SANITIZING CHEMICAL SANITIZING
Listed by U.L. and N.S.F. and meet
requirements of A.S.S.E. Standard No. 1004 AM-14
.tft-.jft-'V
ft'
ft
ftAM-14o|
ABNORMAL pUTYjjft ft.*.- LIGHT DUTYJ> ft
^AM-14'r (AM:i4'c; " AM-14ft VAM-14C
Machine Ratings i}AKhin[ei^ Stf } R^ ^^^^P P 'pPp^p^pF;^-
ft Racks per Hour ft ft ft? ft.ft.ft
P'" ft'ft - ft - - - - -.- 53 >^;.52 ;-';-'-}pfi"ez'-P: Mw'tst "so-. "'-:'-: fi{JA76'p~
''
Dishesper Houf~(Average 25 perrack) ftft?-i.
-ft- ftft'-ft ft 'ft' '- 1325 .V-ii;i300
fti"
fjft 1550'ftft :
"
.1500 ft.; 2000 -ft S:fti9o6 -ft
': Glasses per Hour (Average 45 per rack) ftftftftift.Cft '-'ft -"-r'"-' '-ft ' <"- ^ '"-' 2385
ftli.'
2340 ftvft ii?; 2790 :p- Ci; 2700 "PT': ftft 3600 :?V ftvr.3420 ft
Table to Table ^(inches) Inside Tank at table Connection :-:-?!,< -.-, -*.--.':- :;-_;.-:
_,
~ ._
. ^ , . ....
. ...... '...-"- ------ ..---. J -
^
-. -
Overall Dimensions (H x W xD) "(Inches) jrp, jr. - " :: ;:;:- -.--'-. -^
.
. .: . -----
---
-
Wash Motor^ H.P. r (Hobart-built) See 2 P. 43 ; '-' ftftft- ':; -- , -ft, .-.
----- ----<-.:-- .' -, ^. . -. - . - -..-. ^
Wash Tank Capacity - Gallons
ft-.-'
- --< -ft- -"ft
.
-
-
-
-' ."'--' .... -
^
Wish Pump Capacity -Gallons per Minute -Weir Test -See 4 P. 43
- - -
....
-- - -
^
HeaUng Equipment - (For keeping power wash water hot) See 4 P. 43 .
' Gas Burner -" -'*_ "ft";.'..,- -.
ft ft.ftft >-'. ft Ppp^AiA^A'" 'JAAA- ". '-;-ApA:pAp
' Steam Injectors .---.. r- '--"'
"....'..'-' '"
.
"
Electric Heating Unit . .ft '. . -ft"; -,;': "" '.,: 'ft ft .'ft. Sid. Regulated .ft
>
. ;
0ne5KW \ -
Burner Capacity - (Natural Gas - 1000 BTU/Cu. FL) Cu. FL/Hr.
Rinse -Minutes operated during hour of capacity ft .ft -ft"'..
operation - See 5P.43 7.95 ft"-7.65 ft -'-. ft- 9.0 "-.-". 12.0 :. 11.4
Seconds of rinse per rack '.'.
Rate of Rinse Flow- Gals, per min. At 20 lbs. Flow Pressure
s- 8.04 : ' S>
At 25 lbs. Flow Pressure
< 9.9 '. S
Rinse Consumption - Gals, per hr. - Maximum ft - ft .
'
At 20 lbs. Flow Pressure
63.6 61.2 . 74.4 ft ft- 72.0 ft 96.0 - ' 91.2
Rinse Cycle/Gallons per rack - at 20 PSI flow ft
1.2-180*FMin. 6 1.2 - 140*F Mia S
Steam Consumption - Pounds per hr. - Maximum
Approx. 30 lbs. per hr. - 1 boner h.p. (BHP) -
'.'
Dishwasher, based on 20 PSI steam and on customer
supplying final rinse water at 180*F.
minimum
"ft- '- ft ft
..
'
-ft .
^ / V
"5_
Steam Booster, rl used, based on 20 PSI steam -20 PSI water
"
flowing -130"F. entering water raised to 180"F. min. (5CF. rise)
.
'."..' ''-'*.- ft - .
Peak Rate of Drain Flow - Gals, permin. (initial rale with full tank)
=- 42 >
Exhaust Requirements:
<- 100 CFM ; >
Shipping Weight Crated - Approx. lbs.
6- . 450 >
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ROCHESTER GAS AND ELECTRIC CORPORATION P.S.C. No. 14 - ELECTRICITY
ORIGINAL LEAF NO.
7th REVISED LEAF NO. 99
SUPERSEDING 5th " LEAF NO. 99
6th Revised LeafNo. 99 canceled.
SERVICE CLASSIFICATION NO. 2
GENERAL SERVICE -SMALL-USE
APPLICABLE TO USE OF SERVICE FOR:
All purposes, in Entire Territory, by any customer whose demands are or are estimated to be 12
kilowatts, or less, and whose consumption does not exceed 2,000 kilowatthours in each of two consecutive
monthly billing periods.
CHARACTER OF SERVICE:
Continuous, AlternatingCurrent 60 cycle; voltage anoTphase at the Company's option, as available and
appropriate for the customer's requirements.
RATE: (PerMonth)
Rate
Customer Charge: $7 .50
Energy Charge:
All kilowatthours, per kilowatthour .09941
Fuel CostAdjustment:
The energy charges set forth herein shall be increased or decreased when changes from the base cost of
$.01 1000 per kilowatthour occur (as explained
inRule4.H).
Increase in Rates and Charges:
The rates and charges under this Service Classification, including fuel adjustment and minimum charge,
are increased by the applicable effective aggregate percentage shown in Rule 4.1 for service supplied
within the municipality where the customer is taking service.
MINIMUM CHARGE:
The minimum monthly charge, exclusive of fuel adjustment charges, is $7.50.
(Continued on next leaf)
Issued under authority of the Public Service
Commission dated June 25, 1991 in Case 90-E-0647.
DATEOFISSUE: June 28, 1991 DATE EFFECTIVE: June 30, 1991
ISSUED BY: Robert C. Henderson, Senior Vice President, Rochester, New York
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ROCHESTER GAS AND ELECTRIC CORPORATION P.S.C. No. 14 - ELECTRICITY
ORIGINAL LEAF NO
1st REVISED LEAF NO 15
SUPERSEDING Original " LEAF vn 100
SERVICE CLASSIFICATION NO. 2 (Cont'd)
GENERAL SERVICE - SMALL USE
TERM OF PAYMENT:
All bills are rendered at the above rate. A late payment charge of one and one-
half percent (I5*) per month shall become due and payable if payment is not made
on or before the "last day to pay" date specified on the bill in accordance with
the provisions of Rule H.C.2.
TERM:
Service may be discontinued upon three days' written notice to the Company.
SPECIAL PROVISION:
1 . Change of Service Classification
The Company will install a demand measuring device and provide service under
Service Classification No. 7 - General Service - 12 kilowatts Minimum:
a. Whenever it is determined that the customer is using, or might use, more
than 12 kilowatts of billing demand, or
b. Whenever the customer's consumption during the preceding 12 months has
exceeded 2,000 kilowatthours in each of two consecutive monthly billing
periods or 4 ,000 kilowatthours in one bi-monthly billing period.
Effective July 19, 1987, under authority of Public Service Commission,
State of New York, Special Permission Order No. EL-2HS, dated July 15, 1987
Date of Issue: July 1, 1987 Date
Effective: August 1, 1987
i >,v Robert C. Henderson, Vice President, Rochester, New York
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SERVICE CLASSIFICATION 02
RATE
RATE: (Per Month) $ 7.50
Customer Charge
ENERGY CHARGE: ALL, Per kWh .09941
MINIMUM CHARGE: $7.50 Per Month
SERVICE CLASSIFICATION 07
DEMAND CHARGE: All kilowatts, per kilowatt of billing demand
RATE
Summer Season June 1-September 30, inclusive $ 17.04
Winter Seaason December 1-February 28/29, inclusive 11.33
Base Season All Other Days 9.62
ENERGY CHARGE:
First 200 hours use of measured demand, per kWh .07609
OVer 200 hours use of measured demand, per kWh .05739
MINIMUM CHARGE: $46.29 Per Month
SERVICE CLASSIFICATION 03
RATE: (Per Month)
DEMAND CHARGE: All kilowatts, per kilowatt of billind demand
RATE
Summer Season June 1-September 30, inclusive $ 17.15
Winter Seaason December 1-February 28/29, inclusive 13.45
Base Season All Other Days 11.95
ENERGY CHARGE:
First 200 hours use of measured demand, per kWh .05771
Over 200 hours use of measured demand, per kWh .04780
MINIMUM CHARGE: Charge $276.00 Per Month
SERVICE CLASSIFICATION 08
RATE: (Per Month)
DEMAND CHARGE: All kilowatts, per kilowatt of billing demand
RATE
Secondary $ 7.02
Transmission-Secondary 6.10
Primary 6.34
Sub-Transmission 5.44
Transmission 4.2 0
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ENERGY CHARGE: All kilowatthours, per kilowatthour
Peak Hours:
RATE
Secondary $ .12 3 61
Transmission-Secondary .11486
Primary .11425
Sub-Transmission .10563
Transmission .10352
Shoulder Peak Hours:
Secondary $ .06777
Transmission-Secondary .06239
Primary .06260
Sub-Transmission .05843
Transmission .05401
Off Peak Hours:
Secondary $ .05180
Transmission-Secondary .04875
Primary .04892
Sub-Transmission .04617
Transmission
.04287
MINIMUM CHARGE: Minimum monthly demand charge per kW
Secondary $ 2.40
Transmission-Secondary 2.39
Primary 2.4 0
Sub-Transmission 1.55
Transmission 1.32
SERVICE CLASSIFICATION 09
RATE: (Per Month)
DEMAND CHARGE: All kilowatts, per kilowatt of billing demand
$ 5.37
ENERGY CHARGE:
RATE
For all peak kilowatthours, per kWh $ .18399
For all shoulder peak kilowatthours, per kWh .10180
For all off peak kilowatthours, per kWh .04661
MINIMUM CHARGE: $14.2 0 Per Month
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Miscellaneous
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ECOUVB Ecolab Inc.
Ecolab Center
St. Paul, Minnesota 55102
February 8, 1991
Mr. Ed Stockham
School of Food, Hotel and Tourism Management
Rochester Institute of Technology
One Lomb Memorial Drive
Rochester, NY. 14623
Dear Ed:
As we discussed last week, the project needs to be divided into two separate sections:
DISPOSABLES VS. PERMANENTWARE COST COMPARISON MODEL
Objective is to update, simplify and program the old Laventhol & Horwath model (see
attached) so that it can be run on a PC by a foodservice operator without specialized
training.
To do this you will need to determine the key variables to focus on and put
appropriate defaults in for the others (e.g. cost of trash bags 100 vs. 120 is not
relevant compared to labor $6.00 per hour vs. $6.50 per hour).
? You will also need to recommend the appropriate software package to run on (e.g.
Lotus 1-2-3) program the model in a very guided, interactive way with agreed
upon report formats.
The model needs to be general and completely based on mathematical calculation of input
data plus default variables.. I do not see the model being based on case study data like the
attached one from Laventhol & Horwath.
LIFE-CYCLE ENVIRONMENTAL IMPACT STUDY OF PERMANENT WARE
Study should follow the methodology and format of the Franklin Associates study of
polystyrene vs. paper for The Foodservice Packaging Institute (see attached).
Focus will be on china plate and cup, plus multi-compartment plastic tray and cup.
Internal R&D work is attached but must be kept completely confidential.
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Ecolab Inc. Memorandum
October 14, 1991
TO: Phillip Cooke - Foodservice Coalition
Ed Stockham - R.I.T.
FROM: Rem Laan - Ecolab North 16
SUBJECT: COST EVALUATION MODEL
This morning I was finally able to run the "unprotected" version of the cost evaluation
model. It ran beautifully! A copy of the print-out is attached. Phillip, I have included the
disk and instructions with your copy of this letter so you can
"see" it for yourself.-
I have the following comments and suggestions:
1. Phillip will rewrite the cover letter and send it to Ed as soon as possible so
that it can be placed in the model.
2. We will need to add address fields for street, city, state and zip code. This is
necessary both to prepare a proper cover letter and because our member
companies will need the information.
3. On the questionnaire, we should list standardized business types to choose
from so that subsequent data comparisons are consistent.
4. On second page heading "R.I.T. Computerized Cost Comparison
Worksheet"
should be changed to "Rochester Institute of Technology School of Food,
Hotel and Travel Management Computerized Cost Evaluation
Worksheet."
5. "Cost of Utilities,
Detergents/Rinse/Sanitizers"
should be changed to "Cost of
Utilities and Chemicals."
6. In the "Other Costs" section, we should add a line for trash bags with a
default value based on the disposal cost ratio.
7. A fourth page needs to be added, summarizing all of the information from the
questionnaire plus all of the default values so that an interested client can
"back calculate" the results.
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8. In the cover letter and elsewhere, average cost per meal should only be listed
to three decimal places and average cost per period should be rounded to the
nearest dollar.
9. All references to permanent ware should be changed to reusable ware.
Ed, when you have had a chance to review all of the costs, let's discuss how to proceed on
the ICE BAILER option.
Sincerely,
Rem Laan
RL:js
Enc.
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